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jhis magazine is published to promote 
sound thought upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 
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The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 





may be inclined. 
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Certain Aspects of Skull Fracture Management 


—“The Degree of Cerebral Damage Dictates the Treatment, Whether the 
Trauma be Cranio, Craniocerebral, or Cerebral’— 


tion of Railway Surgeons held 

a Symposium on the subject 
of Skull Fractures.* It was at that 
meeting that I gave my first report on the group- 
ing and treatment of 100 proved skull fractures. A 
review of the papers presented at that meeting has 
just been made and a short abstract of these brings 
up certain phases of treatment I wish to dwell 
upon today. 

First, let me state that at least 150,000 proved 
skull fractures, and approximately 450,000 of seri- 
ous cerebral injuries occur annually throughout 
the United States, making this one of the greatest 
surgical problems confronting the profession. In 
my particular study of this condition the automo- 
bile was responsible for 60% of these skull frac- 
tures, while falls in the home, on the streets, and 
elsewhere, accounted for 20%. With these two 
factors potential carriers of skull fractures to every 
hamlet, village and city of the land, it is evident 
that acute craniocerebral injuries must of neces- 
sity be the problem of the general physician and 
surgeon. 

The author has made skull fractures his special 
surgical hobby during the last 12 years. Whereas 
in 1930 his experience was based upon 100 proved 
skull fractures, today his remarks are based upon 
the following cases: 

During the last 12 years I have culled out from 
over a thousand head injuries treated by me per- 
sonally, 331 proved skull fractures. 

From 1932 to 1937 almost one hundred sur- 
geons from all parts of the country reported their 
consecutive cases of proved skull fractures to me 
on a two-page questionnaire submitted to them. 
From this source 875 cases of proved skull frac- 
tures have been available for study. During the 


_. 


* Presented at the Fiftieth Annual Meeting of the American Association 
of Railway Surgeons, Chicago, September 12, 1939. 


ik 1930 the American Associa- 


Harry E. Mock, M.D., 
Chicago 


same period, with the help of Drs 
Morrow, SHANNON, LINDQUIST and 
Mock, Jr., the head injury records 
have been studied in eight repre- 
sentative hospitals—six in Chicago and two else- 
where, and from these 2150 proved skull fractures 
have been reviewed. This paper, therefore, is based 
upon a study of 3356 proved skull fractures. 


ppd certain ones in the audience criticize the 
title “Skull Fractures,” I wish in the very be- 
ginning to emphasize the fact that the fracture in 
the skull is of little moment compared with the 
damage done to the brain inside the skull. Whe- 
ther the trauma to the head be cranial, cerebral 
or craniocerebral, the treatment of the case is the 
same. It must be directed to the cerebral damage. 
Even an operation upon a depressed skull fracture 
is done to relieve further trauma to the brain. 
However, the following study has been based upon 
proved skull fractures, in order that a common 
measuring rod for comparison might be used. 
While many cerebral injuries without skull frac- 
ture are just as serious as the worst type of skull 
fracture, yet, given a large number of cases, the 
mortality rate in those with skull fractures is con- 
siderably greater than in a like number of cases of 
head injury without fracture. These facts are in- 
serted here to emphasize the need for uniform 
statistics and, furthermore, to forestall any dis- 
cusser from belittling the skull fracture and em- 
phasizing the cerebral injury. 

In the above-mentioned symposium Dr. ApDsoNn 
stated that in most injuries of the head without 
depressed fractures, non-operative dehydration 
procedures appeared to offer the best results. He 
then mentioned that there were a few cases “with 
very immediate and severe hemorrhage that re- 
quired immediate operation even in the presence 
of shock.” I wish to re-emphasize what Dr. ADson 
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implied in the above statement, namely, that the 
great majority of skull fracture cases in which 
operative procedures become necessary do not 
need immediate operations. The operation can be 
delayed as a rule until the patient can stand this 
additional insult. In the 331 proved skull frac- 
tures treated by me personally only one has re- 
quired operation in the first six hours for a severe 
middle meningeal hemorrhage. This patient re- 
covered. However, in the earlier years of my work 
when I felt it was necessary to operate immediate- 
ly for a depressed skull fracture, or the three times 
I was led to do early subtemporal decompressions, 
most of the patients died. Therefore, it is the very, 
very rare case that requires immediate operation. 

Again, in the symposium, Dr. Loyat Davis said 
that subtemporal decompressions are not indicated 
in patients in coma from cranial injury—that bi- 
lateral decompression of the skull should be con- 
demned. I feel that, as a general rule, this state- 
ment is true. More recently subtemporal decom- 
pressions have been advocated by one author 
(Dandy) in approximately 10% of all cases, while 
another author (Munro) has advocated operations 
in 36.9% of his cases, using persistent coma after 
three days as an indication and mentioning bi- 
lateral temporal exploration as the most frequent 
type of operation. There is the occasional case 
that will not yield to dehydration or spinal drain- 
age management in which an exploratory decom- 
pression, usually over the site of the fracture, may 
be indicated. Again, there is the occasional case 
whereby lateral exploration will reveal the middle 
meningeal hemorrhage, subdural hemorrhage or 
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subdural collection of fluid as a contrecoup injury, 
and because of the exploration of both sides of the 
brain, a life may be saved. In the lantern slides | 
will show one case where the signs and symptoms 
pointed to a hemorrhage over the right Rolandic 
area beneath the site of the fracture; where oper- 
ation was performed over this area without find- 
ing the hemorrhage and the wound was closed; 
with the patient dying in nine hours and an 
autopsy revealing a large subdural hemorrhage 
over the left hemisphere. Here a bilateral explor- 
ation might have saved the patient. However, to 
advocate these procedures in 10% or even 36% of 
the cases for the rank and file of the profession 
would unquestionably raise the mortality rate in 
the management of skull fractures. Furthermore, 
experience has taught me that there are definite 
indications for operation, as mentioned later on in 
this paper, and that an operative rate of more than 
10% in our present day knowledge and skill is 
seldom indicated. In his discussion at that time, 
Dr. Davis emphasized one immediate sign, name- 
ly, a dilated pupil on one side, which he considered 
as a pathognomonic sign for operation. In the 
331 proved skull fractures, over 20% showed a 
dilated pupil on one side, and less than 4% of 
that group required operation. As a rule, the 
dilated pupil appears almost immediately after 
injury, and if the patient survives, the sign dis- 
appears after 24 to 48 hours without any of the 
cardinal indications for operation having de- 
veloped. 

Again, in that symposium, A. A. Jackson, of 
Florence, Alabama, stated that there are several 
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OPERATIONS 


10% 


IN THE AVERAGE RUN OF CASES OPERATIVE CONSERVATISM (3%) 


OR OPERATIVE EXTREMES (36.9%) WiLL INCREASE THE MORTALITY 


a. Often Give Persistent or Late Signs 


1. Seldom is Operation Indicated in First 24 Hours, except 


a. A Badly Compounded Skull Fracture 





INDICATIONS 


1 MARKEDLY DEPRESSED SKULL FRACTURES — SIMPLE AND COMPOUND 
2. EXTRADURAL HEMORRHAGE — RARELY APPARENT IN FIRST 24 HOURS 
3 SUBDURAL HEMORRHAGE Or SUBDURAL COLLECTION OF FLUID 


SUBTEMPORAL DECOMPRESSION — RARELY INDICATED and NEVER EARLY 





OPERATIVE 


RULES 


b. A Rare Early Progressive Extradural Hemorrhage 
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Many Depressed Skull Fractures Recover Without Operation, but — 


a. All should be Elevated after Patient’s Condition Warrants, except — 
b. Slightly Depressed Fractures, outside Rolandic Area, without signs or symptoms 
3. Subtemporal Decompression or Bilateral Exploration may become Necessary when Patient Fails to Yield to All 


Conservative Treatment 


For Compound Depressed..... 
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4. Subdural Hemorrhage or Collection of Fluid.... 
5. Subtemporal (2) Exploratory (2) Decompressions 
30 OPERATIONS — OPERATIVE MORTALITY..... 








OPERATIONS 


For Depressed Skull Fracture.... sorsesenensses echidna nating 9 (1 Death ) 


b. Three Combined Depressed Sk. Fr. and Ex. Du. Hem. 
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.. 8 (2 Deaths) 
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26.6% 
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MORTALITY RATE 
In 
SKULL FRACTURES 


16.6% 


300 PROVED 


Deaths in First 24 Hours . 
A — 1 Minute to 1 Hour 
B — 1 Hour to 6 Hours 
C — 6 Hours to 24 Hours 


Deaths in 24 to 48 Hours 
Deaths after 48 Hours 


Total No. Deaths 


Death Rate First 100 Cases . 
Death Rate Second 100 Cases 
Death Rate Third 100 Cases . 


cardinal signs of increased intracranial pressure 
which call for decompression operation, and he 
described the typical symptoms of intracranial 
pressure as the slow pulse, the increased pulse 
pressure, etc. He stated that two-thirds of the 
skull fractures yield to conservative medical man- 
agement but in the other one-third we find sub- 
temporal decompression necessary. 

Finally, J. B. WHarton, of Eldorado, Arkansas, 
speaking in the same symposium, stated: “If you 
are undecided as to whether it is necessary to oper- 
ate, watch the patient for a few hours, and if the 
pulse goes down you will know immediate opera- 
tion is necessary to save his life.” The increasing 
experience of the last 12 years forces me to em- 
phatically deny these last two statements. You 
just can not operate your skull fractures immedi- 
ately or as frequently, and then expect them to 
get well. 

In 1936 the late Grorce SwirT reviewed all the 
craniocerebral injuries over a period of five years 
in six of the outstanding cities in Washington 
State. His series included skull fractures, as well 
as head injuries, without skull fractures. He 
showed a mortality rate from 10 to 14% in these 
hospitals, and a mortality rate of 11% for his own 
series of cases. The operative rate in all these 
hospitals showed that only from 1 to 4% of all the 
cases were operated upon. Of course, such a low 
operative rate is true with head injuries because 
of the very much smaller number of head injuries 
without fracture which show the indication for 
operation. . 

TEMPLE Fay, in a series of 655 serious head in- 
juries, 30% with skull fracture and the remainder 
with blood in the spinal fluid, shows a mortality 
rate of 17.8%. His operative rate is somewhat less 
than 5%. Wruicut, in 340 cases, 25% of them with 
skull fractures and the remainder with blood in the 
spinal fluid, shows a mortality rate of 17.7%. His 
operative rate is likewise less than 5%. In both 
these series the cases operated were usually those 
with skull fractures. 

In 300 cases of proved skull fractures treated by 
the author personally, 16.6% of his cases died. The 
number of cases requiring operation was 10%, or 
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exactly 30. His operative rules and an analysis of 
the results of his operations on the 50 cases are 
shown in the charts on these pages. 


No about the question of spinal puncture: In 
that 1930 Symposium before this association 
one man condemned spinal drainage absolutely. 
At the same time Harry Jackson, FRAZIER, and 
other writers on the subject, advocated spinal 
puncture as a routine measure in all head injuries. 
Sachs, in 1934, stated in a personal letter to the 
author that it was never indicated. Dawnpy, in the 
same year in his address before the American 
Medical Association, at Milwaukee, condemned the 
spinal drainage as a dangerous procedure and one 
never indicated in acute craniocerebral injuries. 
This was the situation that confronted the author 
in the early years of his efforts to bring to the pro- 
fession some rational line of treatment free of all 
this controversy, which would enable the general 
physicians and surgeons of the country to reduce 
their high mortality rates from skull fractures. 
Today I wish emphatically to state that spinal 
drainage is indicated in at least one-third of all 
skull fractures, and that if performed promptly 
when indicated, not on the second or third day 
when the patient is already doomed, and if per- 
formed properly, it is definitely a life-saving 
measure. The following charts and axioms (shown 
to the audience by lantern slides) are presented to 
substantiate the above statement. 

The author has divided his 300 cases into four 
groups, according to their signs and symptoms and 
the treatment instituted. Whereas at the autopsy 
table one can make a definite pathological classifi- 
cation of the cerebral injuries, for example, con- 
cussion, laceration, hemorrhage, localized edema 
and general edema, yet in life it is practically im- 
possible to visualize the exact nature of the cere- 
bral injury. Therefore, as one’s experience in- 
creases he finds himself classifying certain signs 
and symptoms which the patient presents as in- 
dicating the possible pathogenesis of the cerebral 
trauma. The author’s Group 1 cases are those 
which had definite skull fractures but absolutely 
no other signs or symptoms, except the x-ray find- 
ing of the fracture. These required no other treat- 
ment but rest in bed. His Group I comprises 6% 
of his cases. His Group 2, comprising 50% of his 
cases, were those with more serious signs and 
symptoms which yielded to rest in bed, sedation, 
usually chloral hydrate 30 grains per rectum, or 
15 grains per mouth, one or more injections of 
50 cc. of 50% glucose solution intravenously, and 
the use of magnesium sulphate per rectum, com- 
bined with a mild limitation of fluid intake. His 
Group 3 cases are those with more serious signs 
and symptoms, indicating an increased intracranial 
volume, due to contusion with a possible hemor- 
rhage with its resulting edema, ischemia from cut- 
ting off the peripheral circulation and its resulting 
anoxemia. Thirty-four per cent of his cases showed 
these more serious signs and symptoms and were 
given spinal drainage, as shown in the chart on 
the following page: 
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1, RESTLESSNESS, DELIRIUM, COMA 
2. SLOWED PULSE — 55 to 40, SLOWED RESPIRATIONS 15 to 10 


GROUP 3 
SPINAL DRAINAGE 
34% 


Or THE 300 PATIENTS FAILED TO RESPOND TO DEHYDRATION 


INDICATIONS 


LUMBAR PUNCTURE EARLY WHEN FOLLOWING SIGNS PERSIST OR RECUR 





a. Mounting Rates or Cheyne-Stokes Breathing Suggest Medullary Compression 
CONTINUED LOW DIASTOLIC — More Sensitive Indicator Than Slow Pulse 


3 
4. FEVER PERSISTING ABOVE 102 DEGREES 

5. RECURRING HEADACHES, DIZZINESS OF VOMITING 
6 


RIGIDITY OF NECK — Usually Due to Meningeal Irritation 
a. Must Rule Out Meningitis or Fractured Cervical Vertebra 
EYE CHANGES — Dilated or Fixed Pupil — Choked Disc (Rare) 


7 
8 ABSENT OF EXAGGERATED REFLEXES — BABINSKI SIGN 
9. MTWITCHINGS, CONVULSIONS Or INDEFINITE FOCAL SIGNS 
0 IMPENDING DEATH NO CONTRA-INDICATION 

1 


Indirect Drainage, Dehydration. 


SUBARACHNOIDAL HEMORRHAGE — 93% of patients punctured Showed Bloody Fluid 


TREATMENT 


Having Proved Unsuccessful 


SPINAL PUNCTURE IS USED TO RELIEVE CONGESTED BRAIN 
(Due to Edema, Stasis, Increased Spinal Fluid, Hemorrhage, Ischemia) 
Use Local, Avoid Struggling, Never in Sitting Position, Drain Slowly, Manometer Valuable, Regardless of Reading, 
Drain 20 to 60 cc. Repeat Spinal Puncture, usually Six to Twenty-Four Hours, if — 


Signs and Symptoms Persist or Recur 
Bloody Fluid or Markedly Increased Pressure 


Fluid Becomes Depleted, Suspect Over-dehydration 


CONTINUE DEHYDRATION METHODS AFTER RECOURSE TO SPINAL PUNCTURE. 


INDICATE NEED FOR OPERATION. 


A COROLLARY to Group 3 management is 

found in the following spinal puncture axioms: 

THE EARLIER SPINAL PUNCTURE IS PERFORMED, 
WHEN INDICATED, THE LOWER THE DEATH RATE. 

SPINAL PUNCTURE IS RARELY INDICATED DURING 
THE SHOCK PERIOD, But THERE ARE DEFINITE Ex- 
CEPTIONS TO THIS RULE. 

REPEATING SPINAL PUNCTURES AND NEGLECTING 
OPERATION WHEN DEFINITELY INDICATED INCREASES 
THE DEATH RATE. 

DEHYDRATION METHODS CONTINUED AFTER A SPINAL 
PUNCTURE IS PERFORMED OFTEN OBVIATES REPEAT- 
ING PuUNCTURES—ButT Do Not RAISE THE BLoop VOL- 
UME Too Soon AFTER DRAINAGE. 

As further proof that spinal drainage is recog- 
nized by the majority of authorities, as definitely 
indicated in the management of skull fractures and 
cerebral injuries, I wish to submit the following 
questionnaire which was sent to 15 of the outstand- 
ing neurosurgeons of the country with their 
recorded votes: 


LUMBAR PUNCTURE 
OPINIONS COLLECTED FROM 15 NEUROSURGEONS 


In Favor of Lumbar Puncture................13 
Opposed to Lumbar Puncture............. 2 
QUESTIONNAIRE 


1. Do you agree that in acute craniocerebral injuries lum- 
bar puncture is exceedingly dangerous and never in- 
dicated? 

Yes—Dandy, Sachs. 

No—Cushing, Bailey, Coleman, Davis, Frazier, Fay, 
Grant, Munro, Naffziger, Oldberg, Peet, Swift, 
Verbrugghen. 


DON’T PERSIST IN SPINAL PUNCTURE WHEN SIGNS 






2. Do you believe in routine lumbar puncture? 
No—AIl of above. 


3. Do you believe that in selected cases in acute cranio- 
cerebral injuries lumbar puncture is definitely indi- 
cated and is often life-saving? 

Yres—Cushing, Bailey, Coleman, Davis, Frazier, Fay 
Grant, Munro, Naffziger, Oldberg, Peet, Swift, 
Verbrugghen. 

No—Dandy, Sachs. 

4. Do you believe in only a diagnostic puncture? 
No—AIll of above. 


NE can not study 3356 actual records of skull 
fracture cases without becoming convinced 
that there are certain common sense measures 
which should be stressed in the management of 
skull fractures. If more time was spent by the 
various teachers of these common sense principles 
and less time upon controversy concerning certain 
therapeutic measures, greater advance would be 
made in this problem. In answer to the question, 
“How can the high mortality rate in skull frac- 
tures be reduced?” it is evident that closer observ- 
ance of these common sense principles will answer 
that question almost to the same extent as im- 
provement in our therapeutic methods. 

Since 45 to 64% of the deaths from skull frac- 
tures occur in the first 24 hours after injury, it be- 
hooves every physician and surgeon in the land to 
be familiar with the common sense principles and 
the emergency measures that have proved success- 
ful in reducing the high mortality rate. Many an 
early skull fracture death is due to adding insult to 
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injury. The common sense principles which will 
avoid this are: 

1. Treatment of shock is the most important 
early consideration in craniocerebral injuries. 
Therefore, the skull fracture should be treated as 
near the place of occurrence as possible. The spe- 
cialist must be taken to the skull fracture, not the 
skull fracture to the specialist. 

Do not x-ray, disturb unduly for examinations, 
do lumbar punctures nor dehydrate until shock is 
overcome. 

Remember, there are exceptions to every rule. 
Therefore, do not excuse your failure to discover 
the ruptured bladder or other associated injuries 
by saying the patient was in too great shock to be 
examined. 

If the patient is a child and fights you, or is 
frightened almost to death by your attempts to 
give glucose intravenously or to do a lumbar punc- 
ture, let common sense be your guide as to whe- 
ther you are doing more harm or good by attempt- 
ing these methods. 

2. Whenever a serious accident occurs but the 
resulting trauma seems trivial, treat that case as 
serious until proved otherwise. This means close 
observation and, in many cases, an early x-ray. 
Even if the x-ray is negative, it is far wiser to con- 
tinue the close observation than to allow such a 
patient to leave the hospital and be returned a few 
hours or a few days later with a middle meningeal 
or subdural hemorrhage. If a poll of the profes- 
sion could be made, we would find hundreds of 
physicians who could tell of the apparently trivial 
head injury case turned away from the hospital, 
or not closely observed in the home, who sudden- 
ly developed some complication and died before 
adequate treatment could be given. 

3. Do not be satisfied with the obvious diagnosis. 
Search every case for the remote, less obvious in- 
jury which may cause death. The diagnosis of 
skull fracture is usually so obvious that the remote 
injury is often overlooked. 

If the associated injury is a ruptured spleen or 
liver, or some other condition which threatens 
death unless the emergency is met at once, all rules 
concerning shock and operations must be put aside. 
On the other hand, if the associated injury is a 
fractured femur or a fractured back, it can wait 
until the patient is able to withstand the additional 
insult of treating this condition. Here again, com- 
mon sense must be the guide. 

4. Every head injury is an emergency and re- 
quires the mature judgment and experience of the 
attending man just as soon as he can get to the 
case. Leaving the early management of the skull 
fracture to inexperienced hands is a dangerous 
practice. 

5. Morphine lulls to sleep the surgeon as well as 
the patient. Do not add to the respiratory depres- 
sion of a head injury the respiratory depressing 
effects of morphine. Whereas morphine may be 
frequently indicated to combat general shock or 
hemorrhage in intra-abdominal injuries or severe 
crushing wounds, it is seldom or never indicated 
in combating cerebral shock. Morphine will dis- 
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guise the essential signs and symptoms, the early 
observance and management of which often mean 
saving the patient’s life. 

The sole purpose of all of us, writing, preaching, 
and practicing skull fracture management, is to re- 
duce the high mortality rate from craniocerebral 
injuries. A review of the literature prior to 1930 
showed an average mortality rate of around 40% 
in skull fractures. A survey of eight hospitals 
made by the author and covering 2150 cases 
showed an average mortality rate of around 34% 
in skull fractures. From numerous consultations 
and from observation of the management of skull 
fractures in hospitals in all parts of the country, I 
am convinced that the 10-year period which has 
elapsed since the previous symposium on this sub- 
ject, has wrought a marked improvement in the 
treatment of all craniocerebral injuries. 


Industrial Hygiene 


—Proceedings of the Industrial Hygiene 
Section, American Public Health Asso- 
ciation, Pittsburgh, Pennsylvania, 
October 17-20, 1939— 


HE Annual Meeting of the American Public 

Health Association at Pittsburgh, October, 

1939, was significant in several respects; it 

was the 68th annual meeting of the Association as 

a whole and the 25th anniversary of the organiza- 
tion of the Industrial Hygiene Section. 

The occasion was especially celebrated by the 
Industrial Hygiene Section by an Industrial Hy- 
giene Silver Jubilee Dinner on the evening of 
Wednesday, October 18, 1939, when a review of 
the accomplishments of 25 years in industrial hy- 
giene was given by Dr. R. R. Sayers, of the U. S. 
Public Health Service. 

There was reflected throughout all the papers 
and discussions of the section the feeling that a 
wider scope must be given to industrial hygiene 
if it is to succeed in its primary objectives—that 
the health problems of the workers are not neces- 
sarily restricted to technical studies, and that 
health officers in general, as well as public health 
engineers, must be brought in and be made a part 
of the industrial hygiene picture. For this reason, 
there were joint sessions with the health officers 
section and also with the public health engineer- 
ing section. The program follows: 


Tuesday, October 17 


First SESSION: 

“Industrial Hygiene — Retrospect and Prospect.” Ad- 
dress of the Chairman of the Section, J. J. BLOOMFIELD. 

“Industrial Hygiene for the Smaller Plant.” Gtewnwn S. 
Everts, M.D. Discussion: D. M. SHarer, M.D. 

“The Effect of Noise on Health.” Surrrey W. Wynne, 
M.D. Discussion: Carry P. McCorp, M.D. 

LUNCHEON SESSION: 

Report of the Committee on Industrial Anthrax. Chair- 
man, Henry Fretp Smytu, M.D., Dr.P.H. 

Report of the Committee on Volatile Solvents. Acting 
Chairman, Henry F. Smytn, Jr., Px.D. 
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Report of the Committee on Ventilation and Atmos- 
pheric Pollution. Chairman, Emery R. Haynuurst, M.D. 


Wednesday, October 18 


Joint SESSION: Public Health Engineering and Indus- 
trial Hygiene Sections: Presiding: Roy J. Morton and 
J. J. BLOOMFIELD. 

SyMPOSIUM ON ENGINEERING PROBLEMS IN INDUSTRIAL 
HYGIENE: 

“Principles of Industrial Hygiene.” 
Sc. D. (Stereopticon Illustration.) 
L. Poote. 

“Practical Application of Industrial Exhaust Ventila- 
tion for the Control of Occupational Exposures.” B. F. 
Postman, M.E. (Stereopticon Illustration.) Discussion: 
Lewis B. CAsE. 

“Integrating Industrial Hygiene with Local Health 
Service.” L. M. Graves, M.D., ALFrep H. FLETCHER, and 
Crir Puarris, M.D., Discussion: Roy J. Morton. 

“An Administrative Approach to Industrial Hygiene.” 
W. Scorr Jounson. Discussion: A. H. WretTers. 


J. M. DALLAVALLE, 
Discussion: CHARLES 


SILVER JUBILEE ANNIVERSARY DINNER. 


Toastmaster: Emery R. Hayuurst, M.D. 

Selections: Westinghouse Male Quartette. 

Appress—‘Recollections of Twenty-five Years of In- 
dustrial Hygiene.” (Stereopticon Illustration.) R. R. 
Sayers, M.D. 

Selections: Westinghouse Male Quartette. 

Humor: “Rosey” Rowswell. 


Thursday, October 19 


SECOND SESSION: - 

SYMPOSIUM ON FIELD MEtHOops FoR RAPID DETERMINA- 
TION OF Atk CONTAMINANTS. 

“Dusts.” H. H. Scurenx, Po.D. Discussion: 
C. J. Ursan. (Sterepticon Illustration). 

“Vapors.” Puitip Drinker. (Stereopticon Illustration. ) 
Discussion: G. W. JongEs. 

“Gases.” F. A. Patry. Discussion: L. B. BERGER. 


Friday, October 20 


Tuirp SESSION: 

“Dust Problem in the Pottery Industry.” 
FLINN, M.D. (Stereopticon Illustration.) 
Joun F. Cappen, M.D. 

“The Control of Dust in Rock Drilling Operations.” 
LEONARD GREENBURG, M.D., THEODORE F. HatcH, WILLIAM 
J. Burke, and WitittIAm B. Harris. (Stereopticon Illus- 
tration.) Discussion: DonaLtp E. CUMMINGS. 

“Dust Hazard in the Foundry Industry and Its Control.” 
M. F. Trice. (Stereopticon Illustration). Discussion: 
JaMEs R. ALLAN. 

Jornt SESSION: Health Officers and Industrial Hygiene 
Sections. 

Presiding: J. N. Baker, M.D., and J. J. BLOOMFIELD. 


SYMPOSIUM ON ILLNESS IN INDUSTRY AND ITs CONTROL. 
» “A Quarter Century with an Industrial Health Depart- 
ment.” C. H. Kispey, M.D. (Stereopticon Illustration.) 
Discussion: W1LL1AM B. Futton, M.D. 

“Tuberculosis in Industry.” ANTHoNy J. Lanza, M.D. 
Discussion: CLARENCE D. SEe.By, M.D. : 

“Approaching the Health Problems of Adult Life 
Through Industry.” CLARENCE D. Se:.sBy, M.D. Discussion: 
WitiraM A. Sawyer, M.D. 

“Control of Syphilis Through Industry.” 
Wizsacu, M.D. Discussion: Rocer E. HEeErRING, 
M.P.H. 


EDWARD 


RoBErT H. 
Discussion: 


Cart A. 
M.D., 


First Session 


R. J. J. BLOOMFIELD, Chairman of the In- 

dustrial Hygiene Section, presented the 
Chairman’s Address on “Industrial Hygiene — 
Retrospect and Prospect.” We must realize that 
industrial hygiene work involves a collective per- 
sonnel from many groups, that it is not a mon- 
opoly, that there is a common objective. We must 
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in fact include all agencies in the community. Our 
course may be charted on previous experiences 
For instance, there were 21 States providing some 
form of legislation for the coverage of occupational! 
diseases one year ago; now Maryland and Idaho 
have passed schedule laws. The functioning of 
the law has been postponed for two years in Ar- 
kansas. Ohio has recently made blanket provi- 
sions for all cases of occupational disease. Mary- 
land, Idaho, Utah, Montana and Minnesota have 
enacted laws this year authorizing the reporting 
of occupational diseases and studies of specific 
problems. 

Referring particularly to the administrative 
agencies, the classification of Dr. W. J. McConNneELL 
recently published in the proceedings of the First 
Annual Congress on Industrial Health, sponsored 
by the American Medical Association, is an im- 
portant document, particularly with reference to 
unofficial and official agencies conducting this 
type of industrial hygiene work. Idaho, Colorado, 
Utah, and Los Angeles have added industrial hy- 
giene units in the past year to those which have 
already been established. The work in Utah is a 
good example of the coordination between State 
health departments and industrial hygiene activi- 
ties; a study is now being conducted by the Na- 
tional Institute of Public Health in this State for 
the projection of permanent program activities; 
physical examinations by local physicians and 
serology also, as well as the charting of dental de- 
fects, communicable diseases, and the work of en- 
gineering departments in community and indus- 
trial surveys have all been of constructive impor- 
tance. 

The Wisconsin Plan of Physical Examinations 
in Industry was mentioned and some of the impor- 
tant principles briefly discussed. 

A summary of the various State surveys in in- 
dustrial hygiene will soon be ready, involving 17,- 
000 plants and one and a half million persons. Of 
this group, only 15% have a plant physician, 34% 
have a plant nurse, and 50% have sickness records. 
The most frequent type of exposure is to skin irri- 
tants; approximately one and a half million per- 
sons are exposed to carbon monoxide gas; approxi- 
mately 750,000 are exposed to lead in some form, 
and a little over one million are exposed to free 
silica dust. 

The National Conference of Governmental In- 
dustrial Hygienists which was founded two years 
ago has done a great deal to set standards through 
various committees. Some of these committees 
are on methods of appraisal of industrial hygiene 
problems; the relation of industrial hygiene to in- 
dustry, medicine and labor; a committee on in- 
dustrial hygiene standards; industrial hygiene 
education; the effective and uniform reporting of 
occupational diseases; administrative develop- 
ment; health codes; and personnel. 

Examples of some of the accomplishments in in- 
dustrial hygiene may be cited briefly: in a large 
organization on a $10,000 budget (industrial hy- 
giene division in a department of health) it was 
found that the control of dust in the granite, 
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slate chalk and asbestos industries involved the 
spending of $25,000 for control equipment, par- 
ticularly in granite establishments. There were 
4000 workers protected by this expenditure. In 
another State, physical defects were investigated. 
In still another State, $300,000 was expended for 
control of hazards in the foundry industry. 

As to prospects, the primary need is sufficiently 
trained personnel. At the present time, all States 
engaged in these activities have spent approxi- 
mately one million dollars for the training of per- 
sonnel, but this is far too little. Another item is 
better reporting; 5000 cases of occupational disease 
were reported in one State, for instance, but the 
follow-up system was defective. Good practice 
codes should instruct the employer how to pro- 
ceed, as well as on other subjects. Good examples 
of codes are those which have been published by 
the American Foundrymen’s Association. 

In summary, it may be stated that we have gone 
far in engineering and medical control and have 
amassed a great deal of accurate information in 
the past five years. It can be said with a great 
deal of confidence that there are few, if any ex- 
posures in industry which are now uncontrollable. 
The future will undoubtedly see more problems 
of environmental and personal hygiene coming up 
for settlement. 


R. GLENN S. EVERTS, in discussing “Indus- 

trial Hygiene for the Smaller Plant,” stated 
that the same problems exist in the small plant as 
in the large plant with respect to industrial hy- 
giene. The difficulty has been lack of interest 
and knowledge of availability of expert assistance. 
The chief fault lies in the lack of proper under- 
graduate training of physicians. 

There is a notable difference with respect to 
hazards in small plants; for instance, in 27 plants 
in Philadelphia, only one had a classical hazard 
(lead), but the other hazards were dry heat, hu- 
midity, extreme variations in temperatures, de- 
fective illumination, defective ventilation, and the 
hazard of repetitive motion. One also must not 
forget to mention that there are hazards in other 
than manufacturing occupations, for instance, 
those in the clerical and maintenance groups. 

A great deal has been done in helping employees 
to overcome the hazards found chiefly among small 
groups, for example, the provision of salt tablets 
for employment conditions involving over-heat- 
ing; ventilation periods; the use of platforms for 
persons standing, and also the use of proper shoes; 
periodic changes from repetitive motions; and the 
transfer of allergic cases. 

There should always be a preliminary survey 
of materials and processes in any plant in order 
to keep up with changes. The foreman should 
report on conditions as he sees them, but the physi- 
Cian’s influence is probably greater with regard 
to recommendations to be carried out by the man- 
agement. 

In summary, there may be serious problems in 
small groups; the lesser hazards are important, but 
often go unrecognized; the less toxic hazards are 
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present most frequently; plant processes should 
be studied in detail; frequent plant surveys should 
keep alive the idea of better health; most impor- 
tant is the fact that a large number of the smaller 
groups have no medical supervision whatever, 
through which one can actually recognize indus- 
trial hygiene difficulties—the answer is the train- 
ing of private practitioners who handle most of 
the work in small plants, through the activities 
of the A.M.A. Council on Industrial Health. 

In discussing Dr. Evert’s paper, Dr. D. M. 
SHAFER gave statistics from various States, such as 
Maryland, Texas and Illinois, showing a great deal 
of difference between the high percentage of 
physicians on call and on part time in the large 
groups as compared with the small percentage of 
physicians on call and part time in the small 
groups. 

In making surveys regarding complaints re- 
ceived from employees, the greater percentage of 
such complaints were received because of work- 
ing conditions, a smaller percentage because of 
wages, and a still smaller percentage with regard 
to hours; this points the way to the real problem 
—working conditions. Education is the real tool, 
and this means that necessity of better informa- 
tion for the small plant manager and the private 
practitioner. The National Association of Manu- 
facturers is trying to provide information for the 
small plant manager, and the A.M.A. Council on 
Industrial Health is attempting to solve the prob- 
lem of adequate information for the private prac- 
titioner. 

It is believed that small employers are actually 
beginning to appreciate the necessity for the 
provision of health measures in order to secure 
good industrial and public relations. 

Dr. Louis SCHWARTZ, in discussing further the 
paper by Dr. Everts, pointed out the fact that ap. 
proximately 70% of all occupational dieases re- 
ported are skin diseases and that the only time in- 
spections were made in any of the plants that he 
surveyed through the Public Health Service was 
when managers accompanied him on these inspec- 
tion trips through the plant. There are hazards 
of severe type even in the small groups, and these 
must not be overlooked. The point is that you 
can find health hazards if you look for them—it all 
depends on how you look and who looks. 

Dr. C. O. SAPPINGTON discussed the insurance 
angles of the subject, pointing out that insurance 
companies which cover occupational disease risks, 
have a great deal of power, because the insurance 
company is primarily interested in covering the 
risk only if the hazards are controlled and if the 
men are in good condition. An example was given 
of a small plant having a variation of 12 to 20 em- 
ployees, in which the insurance company was in- 
strumental in securing industrial hygiene surveys 
at least once every two years, and periodic exam- 
inations of the men monthly, in a lead exposure. 

Dr. C. M. PETERSON, in discussing the paper of 
Dr. EVERTS, pointed out that some progress had 
been made in changing curricula, and adjusting 
them in medical schools toward the better and 
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more extensive teaching of industrial hygiene 
and industrial medicine subjects. Most of this 
progress has been made in postgraduate medical 
education, rather than in undergraduate courses. 

Dr. SHIRLEY W. WYNNE, who was to read a paper 
on “The Effect of Noise on Health,” was not pres- 
ent at the meeting and his paper was not read by 
title. 

The section voted, however, to have the discus- 
sion of Dr. WYNNeE’s paper by Dr. Carey P. Mc- 
CorpD read by Dr. W. J. McConnegLL, the secretary 
of the section, since Dr. McCorp was also absent. 
The discussion brought out the important re- 
searches which have been made on the effect of 
noise on human beings in the past 10 years and 
particularly emphasized the greater need for the 
control of extraneous noises, such as street and 
traffic noises and the like. 

In discussing the discussion, Dr. C. E. A. Win- 
SLOW especially pointed out that the three-inch 
hollow tile with which the government has been 
working in building projects will certainly trans- 
mit a great deal of noise, and that this will have 
to be changed in order to avert disturbances from 
house or apartment noises in connecting groups. 


Luncheon Session 


T THE regular annual luncheon session of the 
Industrial Hygiene Section, the following re- 
ports were given: 

Report of the Committee on Industrial Anthrax 
—Chairman Henry Fretp Smytn, M.D., Dr.P.H. 

Report of the Committee on Volatile Solvents— 
Acting Chairman, Henry FieLp Smytu, JR., Px.D. 

Report of the Committee on Ventilation and At- 
mospheric Pollution—Chairman, Emery R. Hay- 
HURST, M.D. 

Excerpts were given from each one of these re- 
ports by the committee chairman, and some of the 
reports were issued in mimeographed form. Which 
of these reports will be printed later in the Year 
Book, is as yet to be decided by the Council of the 
Section. 

In addition to these reports, periodic reports 
were given by the chairman of the Subcommittee 
on Chemical Methods of Investigating Atmos- 
pheric Pollution (Dr. S. GoLpMan), particularly 
with reference to sampling methods; by Dr. WIL- 
LIAM F,, WELLS, chairman of the Subcommittee on 
Bacteriological Examinations for Atmospheric 
Pollution, in which he gave a brief progress report 
and stating that no standards had been set as yet; 
and by Dr. Louis Schwartz, of the Committee on 
Industrial Dermatoses, which was making an ab- 
stract of the literature and compiling these ab- 
tracts. 


Joint Session 


HIS meeting was a Symposium on Engineer- 
ing Problems in Industrial Hygiene. 

Dr. J. M. DALLAVALLE, in discussing the subject 
“Principles of Industrial Hygiene,” stated that 
there was need for a crystallization of the scope 
of industrial hygiene. The late Dr. R. R. JONEs 


had worked out more than 150 items under this 
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subject, of which about 85 related to sanitation; 
11 to environment; 24 to engineering control; 25 
to medical control; and nine to records. 

A lantern slide chart was shown depicting the 
relationship of engineering and medical phases. 
Under engineering control were mentioned, per- 
sonal protection, control of air contamination, and 
sampling procedures; under sanitation, the con- 
trol of water supplies; regulation of toilet facili- 
ties; personal sanitation; and housekeeping. With 
reference to medical control, the subjects were 
physical examination; the control of communica- 
ble diseases; first aid; and medical care. In re- 
gard to environment, the outlined items were 
space; illumination; temperature; ventilation. 
Special mention was made of records and the post- 
ing of notices. 

In closing, Dr. DALLAVALLE placed particular 
emphasis on the fact that public health engineer- 
ing might well include industrial hygiene en- 
gineering, as well as sanitary engineering. 

In leading the discussion of the previous paper, 
Mr. CHARLES L. POoLe believed that one should 
work with rule of thumb methods, although he 
was not decrying the use of complete scientific 
methods. It is a vital point to reach small plants. 
The problem presented in some health depart- 
ments is visiting enough plants in a year to com- 
pletely cover them—for instance, it is impossible 
to scratch the surface in visiting 5,000 plants with- 
in the period of a year; the answer is the use of 
staffs in health departments. It was urged that 
the public health engineering groups participate 
widely in industrial hygiene activities. 


HE paper on “Practical Application of Indus- 

trial Exhaust Ventilation for the Control of 
Occupational Exposures,” as originally written by 
Mr. B. F. Postman was presented by Dr. A. S. 
GRAY. 

In this presentation, emphasis was placed on the 
principle that one must adapt ventilating methods 
particularly to the problem in hand and that 
changes may be necessary in order to install the 
system which is most efficient for the problem in- 
volved. Lantern slides were used to illustrate 
four different types of exposures, in which the 
original installations were changed as found ex- 
pedient. 

As the first example, the problem was one of 
controlling fumes and odors from the decomposi- 
tion of fats, occurring during the operation of 
swabbing copper rolls with grease to prevent scale 
formation. In this instance, it was finally found 
possible to use a 21-in. diameter duct, with a vel- 
ocity of 8200 cubic feet per minute and a 7% horse- 
power motor. 

In a problem involving possible lead exposure 
in the manufacture of an electrical device in which 
the operation was imbedding the heating element, 
it was discovered that lead was present in the 
atmosphere varying from 7 to 15 milligrams per 
10 cubic meters of air sampled. Recommendations 
were made to the management to have the clean- 
ing processes done at night and grills were pro- 

















VoL. 8, No. 12 


vided to get rid of excess lead dust. Other minor 
changes were made in the operations, but it was 
not until an exhaust system was finally estab- 
lished that the lead content of the air went down 
below the hazardous limit and, furthermore, the 
blood of exposed employees ceased to show an ex- 
cess of basophilic aggregations. 

In another problem of silica exposure, the manu- 
facturing operations involved sandpapering a 
ridge from a core consisting very largely of free 
silica. During some of these processes, the con- 
centration of dust in the air varied from 125 to 
265 millions of particles per cubic foot of air. 
By varying the processes and by the installation 
of exhaust ventilation checked from time to time, 
the concentration of the dust was brought down 
to one million particles per cubic foot of air. 

In a manufacturing process where benzol was 
used, in a lacquer-dipping operation, the occur- 
rence of benzol exposure was uncovered by posi- 
tive urine sulphate tests. The measurement of 
the concentration of benzol in the air averaged 63 
parts per million. A properly adjusted exhaust 
system was put over the drying ovens and the dip- 
ping crocks were set in metal shells which were 
exhausted. These measures controlled the hazard 
efficiently. 

In summary, it is stated that many jobs involv- 
ing the ventilating control of various industrial 
hazards must be “tailor made,” and a combination 
of chemists, engineers and physicians must be used 
as the staff to investigate and control such hazards. 

Mr. Lewis B. Casg, in discussing this presenta- 
tion summarized some of the high points relative 
to the four problems, pointing out that ventilation 
should both be designed efficiently and later tested 
to be sure that it is functioning properly—that the 
terminals of the exhaust systems should be close 
to the source of contamination. 


R. ALFRED H. FLETCHER presented the 

subject “Integrating Industrial Hygiene 
with the Local Health Service.” It was predicted 
that industrial hygiene will be a part of health 
department activities in all industrial communi- 
ties eventually. The whole gamut of preventive 
medicine is the future scope of industrial hygiene. 
There need not be duplications of the work which 
is already being done by health departments in 
various communities, such as syphilis campaigns 
and others of like approach. Some health depart- 
ments already have the facilities for establishing 
industrial hygiene units. It is important to em- 
phasize that industrial hygiene activities should 
be restricted specifically to industrial problems. 
Although the average unit is not large enough to 
deal with all such problems and can provide only 
limited service, the local health departments can 
assist materially by engaging in engineering sur- 
vey work preliminary to the actual technical 
Studies carried out by industrial hygiene person- 
nel; furthermore, the engineers of local health de- 
partments can also conduct check-ups on control 
methods from time to time. This type of service 


Should be a definite contribution of the local health 
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departments to the successful cooperation with in- 
dustrial hygiene personnel in augmenting the 
present staff provisions. 

Mr. Roy J. Morton, in discussing the paper of 
Mr. FLETCHER, said that there should be a distinc- 
tion between State and local health department 
work; local departments must be helpful in se- 
lecting activities and not infringe on broad State 
problems. It should be realized that departments 
should participate in the developmental stage of 
industrial hygiene at the present time, and that 
there will be more opportunity in the later appli- 
cation stages, for more specific types of activity. 


R. W. SCOTT JOHNSON made a slight 

change in the subject as originally an- 
nounced and spoke on “An Administrative Ap- 
proach to Industrial Hygiene.” There has been a 
material expansion in the scope of industrial hy- 
giene activities, and we are now realizing the im- 
portance of the public health approach. It is a re- 
sponsibility of industrial health officers to develop 
the administration of industrial hygiene activities 
on much the same principles as those which have 
been found sound in the administration of other 
public health activities. The State can function 
in an advisory and supervisory capacity—the local 
units should fit into the picture by the provision 
of medical, engineering and nursing services 
adapted to the local needs. There must be better 
coordination between health departments and in- 
dustrial hygiene units in order to secure good re- 
sults. The training of personnel is an item of ut- 
most importance. It is believed that industrial 
hygiene work will develop in areas where it is 
most needed. 

Mr. A. H. WIretTers, in leading the discussion 
gave citations from the Iowa experience. Dis- 
trict and county units have been established in 
the usual public health activities in only a part of 
the State so far; later as funds are available, fur- 
ther decentralization will take place. At the 
present time, although industrial hygiene activi- 
ties are contemplated, the lack of personnel is the 
greatest obstacle and just now accident prevention 
is primarily emphasized. 

At the present time there is provided a central 
unit consisting of engineers and medical men, in 
the State health department; the program here is 
being concentrated first on occupational disease 
control and later will become a broad health pro- 
gram. 

It is believed that a few thorough studies are 
better than many superficial surveys. 

The defect in reporting occupational diseases is 
the greatest handicap to adult industrial health 
educational programs, and this defect must be 
overcome before real results can be achieved. 


Silver Jubilee Anniversary Dinner 


TTENDED by approximately 200 persons, the 
Silver Jubilee Anniversary Dinner of the In- 
dustrial Hygiene Section was held Wednesday 
evening, October 18, with Dr. Emery R. HAYHURST 
as Toastmaster, and Dr. R. R. Sayers giving the 
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principal address, on “Recollections of Twenty-five 
Years of Industrial Hygiene.” 

Among those at the speakers’ table were Dr. C. 
H. Krpsey, Dr. A. S. Gray, Dr. C. D. SELBy, Dr. 
Mitton J. Rosenau, Dr. Guy S. MILuBerry, Mr. J. 
J. BLoomrieLtp, Dr. W. J. McConneLL, Dr. A. J. 
Lanza, Dr: LEverReEtTT D. Batstot, Dr. C. O. SAPPING- 
TON, and Dr. C. E. A. WINSLow. 

Dr. SAYERS gave a resume of his personal ex- 
periences in the development of industrial hygiene 
during the past 25 years, talking both of the dif- 
ficulties and accomplishments, and presenting a 
connected picture of the development of industrial 
hygiene through a quarter of a century. 


Second Session 


HIS session was a Symposium on Field Meth- 
ods for Rapid Determination of Air Con- 
taminants. 

Dr. H. H. ScHRENK spoke on the subject of 
“Dusts.” Both rapid and other methods were con- 
sidered in this discussion. It should be remem- 
bered that we are working with dispersoids, and 
that these are formed by the disintegration of solid 
materials. Differential disintegration and selec- 
tive settling will cause the composition of the dust 
in the air to vary greatly from the original ma- 
terial. Among the devices for the rapid method of 
estimation of the dust collected from the air were 
mentioned the Konimeter, the Hill apparatus, the 
Owens Jet apparatus, the Owens-Hatch, and the 
Bausch and Lomb. 

Slow methods for the estimation of dust in air 
mentioned were the impinger, the electric precipi- 
tator, the thermal precipitator, and filtration. 

The index of refraction, solubility, and floccula- 
tion are all very definite controlling factors in the 
proper estimation of dust concentrations. 

Comparison of the relative efficiencies of the 
electric precipitator and the impinger were made 
with reference to both light and dark field count- 
ing. 

Various direct methods of estimation were men- 
tioned, as weighing, chemical analyses, and count- 
ing, whereas the indirect methods were mentioned 
as photometry and comparison. 

The plea was made in conclusion for sticking 
to standard techniques and avoiding careless 
methods. 

Mr. Epwarp J. URBAN, in discussing the subject 
of dusts as presented by Dr. SCHRENK, showed 
some lantern slides relative to the reduction of 
concentrations with reference to granite opera- 
tions in the Barre, Vermont, district. These ap- 
plied particularly to concentrations produced in 
granite drilling, the use of the jackhammer and 
the operation of “blowing out.” 

Short discussions were given from the floor by 
Drs. Kippey, GRAY and GARDNER and Messrs. 
PooLe and HaAtTcu. 


ROFESSOR PHILIP DRINKER, in presenting 
the subject of “Field Methods for Rapid Deter- 
mination of Vapors,” stated that vapors are those 
substances which may have gas or liquid phases 
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at ordinary temperatures. The most important 
problem is that of effects of constant exposure 
over a long period. Very often attention is fo- 
cused on the toxicity of vapors when a case of 
fatal poisoning occurs or when high damages are 
demanded because of alleged poisoning. 

The discussion was limited to recording meth- 
ods. Of these, the CO recording method is the 
best known. In many instances, the recorders are 
bulky and detecting methods are more practicable. 
It is unlikely that carbon disulphate recorders 
will be developed, because of certain technical 
difficulties. 

Especial attention was given in this discussion 
to the development of a hydrogen sulphide re- 
corder which makes use of lead acetate paper in 
which the reaction is measured photo-electrically. 
Lantern slides were shown describing this type 
of apparatus. 

Colorimetric methods for the detection of some 
of the oxides of nitrogen have also been devel- 
oped, as have been selenium sulphide methods for 
mercury detection. The British method is worthy 
of consideration and experimental use. 

A method for the collection of sulphur dioxide 
in hydrogen peroxide and then changing it to sul- 
phur trioxide when it is then measured by the so- 
called Thomas meter was described. This is the 
so-called conductivity method and can also be 
used for detecting carbon disulphide. 

The Thomas method may also be used for the 
detection of hydrocarbons which form carbon 
dioxide when burned. 

A method has also been devised by the General 
Electric Company for the photo-electric detection 
of mercury. 

A fuller description of these methods and de- 
vices may be secured from the author’s paper. 

Mr. G. W. JONES, in discussing PROFESSOR 
DrINKER’S paper, emphasized the necessity of 
knowing the limitations and advantages of sam- 
pling methods. Recording methods are favored 
wherever practicable. As an example, the prob- 
lem of measuring hydrogen in storage battery 
rooms was briefly cited, the chief difficulty being 
the question of covering highly variable spaces 
properly so that one might be sure that variations 
in concentrations were not overlooked. 


R. F. A. PATTY discussed the rapid methods 
for the determination of gases. 

The material in this discussion was divided into 
three parts, odors, chemical analyses, and physical 
methods. 

Odor is a useful method of recognition, but it 
has limitations because of the fatigue of the ol- 
factory apparatus. 

Various chemical methods were mentioned, such 
as the iodometric methods, test paper methods, 
and various detectors. 

The interferometer is the most useful method of 
rapid estimation of vapors and the instantaneous 
results permit the obtaining of maximum and 
minimum concentrations very rapidly. 

The combustible gas indicator has become use- 
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ful as a device for locating explosive hazards and 
has also been used in industrial hygiene surveys. 

Thermal conductivity methods have also been of 
considerable use. Recently an apparatus has been 
developed by the du Pont Company and has been 
found to be very sensitive for the determinations 
of certain groups of gases. 

In summary, one must be careful in selecting 
the method of determination, which must be con- 
venient, speedy, accurate, and a device easily port- 
able. Odors are of material aid in identifying the 
quality of gases present in the atmosphere and are 
of use quantitatively in a gross way. Specific 
methods have been discussed in this paper and the 
details can be secured from the full version. 

Mr. L. B. Bercer, in discussion the presentation 
regarding rapid methods of determination of gases, 
stated that there were no set rules for air 
analysis and that resourcefulness and ingenu- 
ity are always needed. Whether there are multi- 
ple or single contaminants makes a great deal of 
difference in the difficulty of the problem. One 
should always investigate field methods in the 
laboratory before making an application of such 
methods in the field. As an example of what not 
to do, the occurrence of collecting sulphur dioxide 
in water was mentioned, the investigator forget- 
ting that the gas was soluble in water and, there- 
fore, not determinable by such a sampling method. 

(A provisional announcement was made, sub- 
ject to change later, that the three papers of this 
section meeting may be available in mimeo- 
graphed form at a later date to members of the 
section.) 


Third Session 


HIS was essentially a session on dust problems, 
covering the pottery industry, rock drilling 
operations and the foundry industries. 

Dr. Rosert H. FLINN spoke on the subject “Dust 
Problems in the Pottery Industry.” Medical ex- 
aminations including chest x-ray films were made 
on 2,516 workers, together with engineering stud- 
ies of their working environment, in nine pottery 
plants in West Virginia. Silicosis was the princi- 
pal disease found among these potters, totaling 
189 cases. Pulmonary tuberculosis was found 
three times as frequently among silicotic potters 
as among those free from silicosis. The incidence 
of silicosis rose rapidly with increasing dust con- 
centrations and increasing years of employment. 
Silicosis was found in all occupations which of- 
fered an average dust exposure of more than four 
million particles per cu. ft., while no unquestion- 
able cases of silicosis were found in average dust 
concentrations below this level. It appears that if 
dust concentrations in potteries are kept below 
four million particles per cu. ft., new cases of sili- 
cosis will not develop. (Typical clay mix‘ con- 
tained 35% free silica.) 

Lead poisoning (137 workers exposed) was 
found in only one case although several (six) 
other workers showed signs of lead absorption. 
The substitution of frit for more readily soluble 
lead compounds in glazes has brought about a re- 
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markable reduction in lead poisoning since a pre- 
vious study. Forty-nine showed an average of 
0.19 milligram of lead per liter of urine as com- 
pared with an average of .09 milligram of lead 
per liter of urine in nonexposed persons. 

Measures for the control of lead poisoning and 
silicosis were discussed which emphasize good 
housekeeping, enclosed processes, exhaust venti- 
lation, vacuum cleaning, segregation of dusty de- 
partments, and detection and removal of potters 
with pulmonary tuberculosis from the industry. 

Lantern slides were used to show lung changes 
in x-rays of the chest; pathological sections of 
lungs, and tabulations regarding years of expo- 
sure; atmospheric lead exposure; relation of dust 
concentration and length of employment; and in- 
cidence of silicosis and dust exposure with regard 
to department and occupation. 

In conclusion, it was stated that there must be 
further prevention procedures through engineer- 
ing control and one must consider the problem 
where soluble lead compounds are used. Further 
control is necessary regarding dust dispersion. 
Storage and handling of materials should be ac- 
complished by mechanical means. Periodic dust 
surveys are recommended. Physical and x-ray 
examinations, of pre-employment and periodic 
type, should be done with specific segregation of 
tuberculosis cases. 

In the discussion, Dr. W. J. McCoNNELL men- 
tioned the original study done 20 years ago, which 
was merely with regard to lead effects; in this re- 
spect, the so-called “leadless” glazes were analyzed 
in the original survey and found to contain lead 
in every instance. 

Dr. E. R. HAyuurst was rather surprised at the 
high incidence of silicosis in the recent study. In 
Ohio, the cases arising out of potteries constitute 
the major number of cases of silicosis filed for 
compensation and compensation is given only 
when the individual is totally and permanently 
disabled. Dr. HAYHURST recommended the ex- 
tensive use of vacuum cleaning equipment. 

Further discussion was given also by Mr. Rotu- 
MAN and Mr. HatTcu. 


R. THEODORE F. HATCH spoke on “The 

Control of Dust in Rock Drilling Opera- 
tions.” The New York rock drilling code was 
mentioned and explained. Many lantern slides 
were used with reference to ventilation standards 
of all types with regard to rock drilling operations. 
Figures showing the occurrence of 0 to 10 million 
particles per cubic foot of air were given where 
the free silica content was 35%; where the free 
silica content was 15 to 20% the concentration 
varies from 20 to 50 million particles, and in in- 
stances of less than 5%, the concentrations range 
from 50 to 100 million particles. 

In uncontrolled rock drilling in Class II rock, 
concentrations range from 16 to 300 million par- 
ticles. In Class I rock drilling, the average was 
below 100 million particles per cubic foot. 

Data were given regarding filtering velocities 
after primary separation; with reference to dry 
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drilling with or without exhaust, and data were 
also shown proving the necessity for use of ven- 
tilation even when drilling wet. 

A description of the ventilation of tunneling 
activities completed this presentation. 

Mr. Donatp E. CUMMINGS, in discussing MR. 
HATCH’s paper, commented first on the most un- 
usual material presented by Mr. Hatcu. Drills 
are widowmakers and therefore, must be treated 
with respect. Handling material (mucking) and 
blasting in mines causes more dust than drilling, 
but the standards for control can be applied never- 
theless. Increased water flow and decreased air 
flow to the drill certainly lessens dust but offers 
other health hazards. Blasts of air must be avoid- 
ed in accomplishing the desired ventilation. 

In summary, the percussion drill is still a widow- 
maker and should be abandoned; an electrical drill 
using quartz as the drilling medium seems to give 
much promise. We must remember that there 
are social problems besides the industrial ones in- 
volved. 

Mr. CarLeTon E. Brown, of the U. S. Bureau of 
Mines, in discussing the presentation, stated that 
there was not much difference in dust production 
between the drills used in South Africa and those 
used in this country. It is true that drilling com- 
pared with blasting (in dust raising) is about the 
same. In this respect, the water spray will help. 


R. M. F. TRICE presented the subject “Dust 

Hazard in the Foundry Industry and Its 
Control.” A comparison was made between the 
New York and North Carolina foundry surveys, 
the former showing an incidence of 2.7% silicosis 
and the latter 1.5%; in the North Carolina group 
the cases were all early silicosis. The North Caro- 
lina data referred only to iron foundries and did 
not include all types. 

It is significant that in North Carolina the oc- 
cupational disease insurance rate starting in 1936 
was $3.00 per 100 payroll, decreased to $2.13 in 
1937 and to $1.29 in 1938. 

In foundry operations, the shakeout, cleaning 
castings, and sand conditioning showed the high- 
est concentrations of dust. 

In one instance, an employer reduced the cost 
of production 10% and spoilage to 1% by adequate 
dust control methods. It is significant that the 
North Carolina law allows as high as 35% com- 
pensation reduction for the use of proper control 
measures; of this 25% is actual reduction and 
10% is the bonus. 

Lantern slides were used to good effect, show- 
ing various molding room operations, tumblers, 
both exhausted and without exhaust, large shake- 
out chamber over a grill on a railroad truck, an 
example of manual shakeout, wheel grinding by 
hand, swing-frame grinder department, a diagram 
of a molding unit, and a picture of a hydroblast 
apparatus. 

In summary, good housekeeping is important; 
exhausts must be used specifically; certain opera- 
tions should be isolated from other employees; 
steel shot should be substituted for sand wherever 
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possible; proper protective measures should be 
supplied such as respirators and air helmets; 
equipment should be maintained properly; exam- 
inations should be made of employees periodically 
and before employment, and periodic inspections 
should be made of the plant equipment and the 
materials used. 

Although Mr. James R. ALLAN was absent, his 
discussion was read by the Secretary of the Sec- 
tion, Dr. W. J. McConnett. Mr. ALLAN believed 
that such studies as those in New York and North 
Carolina are very valuable in showing that a 
foundry is not as bad a place to work as formerly 
thought. The differences found in these various 
surveys are due to geography, social status, equip- 
ment, and various other factors. It should be borne 
in mind that factors other than dust produce res- 
piratory infections. Proper clothing is an impor- 
tant item in plant hygiene. Plant housekeeping is 
much to be emphasized in the use of better 
methods of protection and easier control. The 
cleaning room is likely to be the most hazardous 
place in any foundry. Pre-employment and x-ray 
examinations, as well as occupational histories, 
and periodic examinations are important con- 
siderations in-medical control. 

Dr. A. S. GRAY commented on the fact that more 
than $300,000 has been spent in the State of Con- 
necticut on control equipment in foundries. 

Mr. WarrREN Cook believed that these studies 
were especially useful in selling the employer the 
idea that dust problems and silicosis problems are 
not altogether settled. A low incidence of silicosis 
does not mean a negligible amount of it—the same 
percentage occurring in accidents would arrest the 
attention of any employer. 

Dr. C. D. SELBY commented on the fact that $50,- 
000 a year had been spent on control measures in 
one foundry that he knew about. It is significant 
that General Motors Corporation has spent eight 
million dollars for health practices during the past 
several years and it is believed that you cannot 
justify the spending of money such as this entirely 
on an economic basis — there are other values 
which one must consider. 


Joint Session 


Boe last session of the Industrial Hygiene Sec- 
tion was a joint session with the Health Offi- 
cers Section in a Symposium on Illness in Industry 
and Its Control. 

Due to unforeseen circumstances, Dr. C. H. 
KrsBEy was not able to give his subject “A Quarter 
Century with An Industrial Health Department.” 

In varying the program order, Dr. C. D. SELBY 
first spoke on “Approaching the Health Problems 
of Adult Life through Industry.” It is assumed 
that everyone recognizes that there are many 
health problems of adult life and also that injuries 
play some part. The health problems in general 
are occupational diseases and the ordinary dis- 
eases, and both of these are being worked upon at 
the present time. Occupational disease programs 
are gradually being broadened to include indus- 
trial health measures. 
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In considering specific disease control programs, 
one is particularly concerned with occupational 
diseases, and with tuberculosis, and syphilis. In 
early diagnosis campaigns, reference was made to 
acute appendicitis, cancer, pneumonia, the an- 
emias, pregnancy, and the communicable diseases. 
With reference to routine case finding, cases of 
heart disease, vascular disease, renal disease, of 
the alimentary tract, of the nervous system, the 
genito-urinary system, goiters, arthritis, hernia, 
eye and ear disease, and focal infection are all 
important. 

The occupational disease control program as- 
sumes knowledge of the exposure, the control of 
exposure, physical supervision (placement and ex- 
aminations), treatment of disease, and reporting 
of all diseases. 

Progress has been made in this field in spite of 
the fact that expert medical guidance is not avail- 
able to very many plants; most of the practitioners 
are interested only in the treatment of injuries. 

The engineers are doing good work in industrial 
hygiene and the State units have excellent pro- 
grams in effect and are planning others. The health 
officers can do much through the industrial hy- 
giene bureaus. Official agencies must prepare 
themselves for the promotion of industrial hygiene, 
not necessarily application which is done by others, 
by means of specialists and experts. 

In the tuberculosis control program, the impor- 
tant items are tuberculin tests and x-rays, or 


x-rays of all; placement and supervision; confer- 
ence with family physicians; and reporting of all 


cases to health departments. At this point, the 
responsibility of industry stops, but industrial re- 
sources can be used. 

In the syphilis control program, it is important 
to collect the blood, make tests, inform the individ- 
ual, check treatments, keep the information confi- 
dential, and report all positives. 

In the diabetic control program, the urine should 
be tested, the patient informed, conferences with 
the physician should be had, and the treatment 
checked. 

Using the early diagnosis of acute appendicitis as 
an example of the various case finding activities 
of the industrial health department, the following 
items are of importance: the instruction of the 
employee to report when he has pain in the ab- 
domen; the cooperation of the foreman in seeing 
that such cases are sent to the medical department; 
the checking of medical records of previous at- 
tacks and the examination; communication with 
the family physician; keeping track of the patient 
until he has returned; and examination and re- 
placement on return. It is of significance that there 
were 25 cases of acute appendicitis discovered in 
a group of 1000 employees since January 1, 1939, 
by using the above general methods; of these, 21 
were operated and all have returned to work. 

There must be a clear definition of industrial 
responsibility and of the responsibilities of the 
private practitioners. The health examination 
should be emphasized, and it should be realized 
that public health is an ally of industrial medicine. 
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In conclusion, it may be said that in coopera- 
tion regarding the non-industrial problems of 
health, the industrial physician can be made a 
deputy health officer and also a case finding source. 


i}; ANTHONY J. LANZA presented the sub- 
ject “Tuberculosis in Industry.” 

We see comments everywhere on the reduction 
of the mortality rate of tuberculosis, which has 
been 70% in 30 years, or 30 per 100,000. But when 
broken down with reference to age, sex, color and 
occupation, we see that the problem is not yet 
solved. 

Dr. JESSAMINE WHITNEY has given us figures 
which really show differences in this respect, for 
instance the rate for unskilled persons is 185 per 
100,000; for skilled persons 72.1; for the clerical 
group 65.8; and for the professional group 26.2. 
Colored persons have shown three to five times as 
high rates as whites. 

We must keep in mind that the adult population 
is largely the working population. 

Statistics by Dr. DusBLIN show that at age 10 a 
white male has 37 chances per thousand of dying 
of tuberculosis, while a white female has 26, a 
colored male 85, and a colored female 75. 

Tuberculosis in industry actually caused by oc- 
cupation is a minor fraction of all tuberculosis that 
occurs among industrial workers. Early diagnosis 
and engineering control have done much to pre- 
vent such difficulties. 

Studies have shown higher than average death 
rates in organic dust exposures; extra high rates 
in siliceous dust exposures—but one cannot ac- 
count for excessive mortality entirely by dust ex- 
posure. There are other factors; for instance, the 
problems of housing and living are very important. 

Early case finding through medical supervision 
in industry by use of fluoroscopy and x-rays is a 
measure and tool of great importance in this re- 
spect. The greatest control method is early and 
accurate diagnosis. 

In the Metropolitan experience, tuberculosis is 
found in 2% of applicants. In this experience, it 
was found that in periodic examinations the dis- 
covery of preclinical cases made it possible for a 
favorable response to treatment and return to 
work; over 80% with minimal lesions were able 
to return to work five years after their discovery. 

In the Saranac experience, 5000 steel workers 
showed an incidence of 5.24%; there was a rise of 
1% under age 20 to 12% in those over age 60, and 
every year two new cases per thousand were dis- 
covered. 

In the Metropolitan experience, a decline of six 
cases per thousand has occurred since 1928. 

We must utilize the industrial approach on this 
problem, for this is the source of the cases; much 
conservation can be accomplished by early diag- 
nosis and treatment through industrial resources. 

The tendency to regard tuberculosis cases as oc- 
cupational, when there is no occupational rela- 
tionship will eventually break down rehabilitation 
measures and will prevent future employment of 
recovered persons. 
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One big problem is that of reaching small groups, 
because most workers are not under organized 
medical supervision; the only logical answer and 
plan is the cooperation of health departments and 
community physicians. 


HE last scheduled paper on the program was 
given by Dr. Cart A. WILZBACH on “Control of 
Syphilis through Industry.” 

Cincinnati has had a unique program on venereal 
disease for several years. A professional commit- 
tee was organized, the cooperation of the county 
medical society was secured, clinics were coordi- 
nated, a special reporting and follow-up system 
was inaugurated, and laboratory standards were 
set up. Drugs were provided to be given by pri- 
vate practitioners and a publicity campaign was 
waged in advertising the facilities of the program 
to the general public and to industry. 

The plan has now been operating for two years 
and it has been found that the incidence of syphilis 
is six per thousand among suspects, while it is 44 
per thousand among routine groups. 

A great deal of success has been attributed to the 
use of a woman social worker who calls on em- 
ployers and supplies lists of other employers who 
are cooperating; the situation is explained regard- 
ing the syphilitic worker as a liability. Industry 
bears its part of the financial loss. When the em- 
ployer agrees, the employees are addressed sepa- 
rately (men and women) and the advantages of 
the campaign stressed. There has been no objec- 
tion on the part of labor unions. Ten cents per 
capita is charged for the expense of the campaign. 
In the present campaign, 18,000 employees have 
been involved and it is believed that the number 
will reach 100,000 in the future. So far 2.6% of the 
employees have been shown to be positive and 
three-fourths of the treatments have been given 
by private practitioners. 

In conclusion, this is an effective method of con- 
trolling syphilis by the use of a public health cam- 
paign, an industrial committee, a professional com- 
mittee, an educational program, payment of the 
doctors for blood taking, and involves the collect- 
ing of statistical data and proper reporting. 


R. WILLIAM B. FULTON gave the last paper 
on the program on “The Study of Silicosis in 
the Silica Brick Industry.” 

This study involved four plants in Pennsylvania, 
one of which had 500 employees, while the others, 
200 to 300; these plants have been in operation ap- 
proximately 30 years. 

Of the 1035 employees examined, 538, or 51.9%, 
had silicosis; of these, 296, or 55%, had stage I 
silicosis; 176, or 32.7%, had second stage silicosis, 
and 66, or 12.39%, had third stage silicosis. Tuber- 
culosis occurred in 123 employees, or 11.9% of the 
total number examined, these showing positive 
sputa. Of 538 silicotics, 119, or 22%, showed tuber- 
culosis. 

An important consideration here in this study 
was that the quartzite used contained 96 to 98% 
of free silica and when burned, formed tridymite 
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and cristobalite. The median particle size of the 
dust was 1.85 micron. The average concentration 
in the green brick department was 15.9 million 
particles per cubic foot and in the burned brick de- 
partment, 16.9 million particles per cubic foot of 
air. Heart disease was found in 43.4% of all ex- 
aminations. Renal disease was found to be quite 
infrequent. 

Dr. Wittiam A. SAWYER, in discussing Dr. 
SELBY’s paper, commented especially on the rela- 
tion of illness control in industry and public health 
work. Quotations were taken from the bulletin 
written by Dr. SELBy 20 years ago relative to ex- 
aminations and frequency of examinations of pre- 
employment, re-employment, periodic, and exit 
types. In a certain group at present, there are 
38.9% over 40 years of age and in another group 
there are 41% of the employees over 40 years of 
age—thus the problem is set. The periodic exami- 
nation is stressed as an important factor in the con- 
trol of disease; if examinations are made periodi- 
cally and the examinee is properly advised and 
checked, one should have a minimum of trouble. 

Emphasis was placed on the importance of men- 
tal health and sick benefit associations, as well as 
undergraduate instruction and the greater use of 
medical societies for symposia and papers. 

In the Eastman Kodak experience, the incidence 
of syphilis was reduced from 3.5% in 1923 to 0.5% 
in 1938, and the incidence of tuberculosis was re- 
duced from 2.08 per thousand in 1923 to 0.47% in 
1938. Absenteeism was reduced from 3.01% occur- 
ring in 1924 to 1929 to 1.68% for the past several 
years. 

Dr. Rocer E. HEERING closed the discussion, in 
speaking on the paper of Dr. WILzBACH. 

The cooperation afforded by industry in the 
syphilis campaign in Cincinnati has been very 
gratifying, and it is believed that the success has 
been due to (1) education of the general public; 
(2) industrial participation; (3) cases being re- 
ferred to and treated by private physicians; (4) no 
coercion being used in any form in the campaign; 
and (5) capable administration. 


Industrial Health Congress 
HE second annual Congress on Industrial 
Health, sponsored by the American Medical 
Association, will be held on Monday and 
Tuesday, January 15 and 16, 1940, at the Palmer 
House in Chicago. Four sessions are provided for; 
the second, Monday afternoon, will be given over 
to “Syphilis in Industry,” with Drs. Eart D. Os- 
BORN, ALBERT E. RussSELL, HAROLD A. VONACHEN, 
and Harvey BarRTLeE presenting papers; the third, 
Tuesday morning, to “Physical Examinations,” 
with Drs. McIver Woopy, RaymMonp Hussey, and 
Pau A. BrEHM on the program, together with MR. 
H. A. Netson, of Madison, Wisconsin; and the 
fourth, Tuesday afternoon, to “Disability Evalua- 
tion,” at which Drs. Austin Haypen, Harry S. 
GRADLE, Eart D. McBripe, and Henry H. KESSLER 
will speak on various phases of the session subject. 
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High Calcium Therapy 


—The Danger, in the Treatment of Lead 
Potsoning— 


Irvine Gray, M.D., F.A.C.P., 
and 
IRVING GREENFIELD, M.D., 
Brooklyn, New York 


URING the past 10 years, we have had the 
D opportunity of observing and treating ap- 

proximately 250 patients ill with industrial 
lead poisoning. In several instances, irreversible 
reactions due to the effects of lead upon the peri- 
pheral nervous system, occurred as a result of 
active mobilization of lead by the continued use of 
high calcium therapy after removal of the individ- 
ual from the occupational hazard. In this com- 
munication, we are calling attention to the danger 
of the prolonged use of high calcium therapy in 
the treatment of lead poisoning. Four cases in 
which the prolonged use of large amounts of cal- 
cium was responsible for permanent and irreversi- 
ble damage to the nervous system are being cited. 


Illustrative of Danger of High Calcium Therapy 


ASE I: A 39 year old white male had been 

employed for the past two years “to burn 
paint from the rims and spokes of wheels.” In 
November, 1936, he had an acute toxic lead epi- 
sode characterized by colic, weakness, constipa- 
tion, headache, and loss of strength and weight. He 
was removed from his occupation, and deleading 
therapy in the form of a high calcium diet plus 
the administration of large doses of ammonium 
chloride was instituted. After this treatment had 
been continued for three months, the patient noted 
a tremor of the head, a progressively increasing 
inability to grasp objects with his hands and also a 
progressive inability to raise his hands above the 
wrists. On admission to the hospital on February 
4, 1938, 15 months after the onset of his illness, the 
pertinent findings on physical examination were 
the bilateral wrist and middle finger drop and poor 
oral hygiene. There was no lead line on the gums. 
Blood pressure was 120/76. 

Laboratory data on admission: R.B.C., 3,650,000, 
HGB, 78%; w.B.c., 5,700; polys, 68%; lymphs, 28%; 
monos, 2%; eos, 2%. Platelets, 180,000; stippling, 
3 cells per 50 u.p.F. Urine, chemically negative. 
Blood chemistry, including sugar, urea, and CO, 
combining power, was normal. Blood lead, 0.05 
mg. of lead in 100 cc. of whole blood. Urine lead, 
0.98 mg. of lead in 1,950 cc. of urine. 

Summanry: A 39 year old white male was treated 
for three months on a high calcium diet with large 
amounts of ammonium chloride. At the end of 
this time, he developed an irreversible bilateral 
wrist drop and a drop of the middle finger. 


ASE II: A 46 year old white male had been 
employed as a painter for 30 years. Five years 
before admission, he had an episode of acute lead 
cramps, 


intoxication characterized by nausea, 
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vomiting, headache, dizziness, and constipation. He 
was removed from his occupation and active de- 
leading therapy, in the form of high calcium diet, 
ammonium chloride, and potassium iodide, was 
instituted. After this form of therapy had been 
continued for several months, the patient began 
to complain of weakness of the right arm and both 


legs. On admission to the hospital on July 16, 
1937, he had diminished grip in both hands and 
bilateral wrist drop. Oral hygiene was poor. There 
was no lead line on the gums. Blood pressure was 
126/70. 

Laboratory data: R.B.c., 4,150,000; HGoB, 90%; 
w.B.Cc., 6,850; polys, 65°; lymphs, 33%; eos, 2%; 
stippling, 3 cells per 50 H.P.F. Urine, chemically 
negative. Blood lead, 0.04 mg. of lead per 100 cc. 
of whole blood. Urine lead, 0.14 mg. of lead in 
1,955 ce. of urine. 

Summary: A 46 year old male was treated for 
several months on a high calcium diet plus am- 
monium chloride and potassium iodide. During 
the course of this therapy, he began to complain 
of weakness and developed an irreversible bi- 
lateral wrist drop. Both of the above-cited patients 
came under our observation with a fully developed 
neurological picture. At the time of admission, the 
urine and blood of both patients contained normal 
amounts of lead on control study. 


ASE III: A 28 year old white Italian male 
admitted to the hospital on February 3, 1936, 
and discharged on February 20, 1936, had been 
employed as a compositor for six years. About six 
weeks before admission to the hospital, he had an 
episode of acute lead intoxication characterized by 
nausea, vomiting, diarrhea, loss of weight and 
weakness. Examination revealed blood pressure 
110/68. Oral hygiene was good.- There was no 
lead line on the gums. Aside from radiographic 
evidence of a spastic colon, the remainder of the 
examination including careful neurological ex- 
amination was normal. 

Laboratory data: R.B.c., 4,550,000; HoB, 85%; 
w.B.C., 8,300; polys, 57%; lymphs, 43%; monos, 1%; 
stippling, 6 cells per 50 H.P.F. Blood lead, 0.11 mgm. 
in 100 gms. of whole blood. Urine lead, 0.04 mgm. 
in a liter. Stool lead, 0.04 mgm. in 100 gm. dry 
feces. The remainder of the blood chemistry, in- 
cluding sugar, urea nitrogen, uric acid, creatinine, 
cholesterol, cholesterol ester, chloride, and CO. 
combining power, was within normal limits. The 
blood Wassermann was negative. Repeated ex- 
aminations of the stool for parasites or ova were 
negative. On culture, the stool yielded a non- 
hemolytic streptococcus. 

A diagnosis of acute infectious dysentery com- 
plicating a case of lead poisoning was made. Fora 
week, the therapy was directed at the control of 
the gastro-intestinal infection which responded to 
treatment. On February 10, 1936, the patient was 
placed on a low residue diet and was given daily 
injections of 10 cc. of 10% calcium gluconate intra- 
muscularly. After two weeks, the urine contained 
0.11 mgm. of lead per liter; the stool contained 0.13 
mgm. of lead in 100 gm. of dry feces, and the blood 
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contained 0.09 mgm. of lead in 100 gm. of whole 
blood. 

The patient was in no condition for deleading 
and was dismissed from the hospital after having 
made a complete recovery from his gastro-enteritis. 
While at home, he continued to receive daily in- 
tramuscular injections of 10 cc. of 10% calcium 
gluconate. He was readmitted to the hospital for 
a second time on March 4, 1936, and was given 150 
grains of ammonium chloride daily in divided 
doses, 15 drops of viosterol twice daily and a low 
calcium-high phosphorus diet. After four days on 
this regime, the urine lead was 0.01 mgm. per liter, 
and the blood lead was 0.15 mgm. per 100 grams of 
whole blood. 

The patient was discharged from the hospital 10 
days after he had been admitted because of an 
illness at home. For the next six weeks, he re- 
ceived daily injections of 10 cc. of 10% calcium 
gluconate intramuscularly and was asked to drink 
at least one quart of milk daily. This regime was 
continued until April 22, 1936 (42 days), when he 
complained of deafness of the left ear. Examina- 
tion revealed a left auditory nerve neuritis with 
resulting deafness. Four days later he complained 
of weakness of the left upper extremity. Examina- 
tions at that time revealed evidence of a left 
brachial plexus neuritis. 

Summary: A 28 year old male had a gastro- 
intestinal infection following his acute toxic lead 
episode. After two weeks of high calcium ther- 
apy, there was a decided increase in the lead con- 
tent of the urine and stool, but a slight drop in the 
lead content of the blood. This regime was con- 
tinued for 23 days when he returned to the hospital 
and was placed on a low calcium-high phosphorus 
diet. Four days later, the urine lead was well 
within normal limits but the blood lead was ab- 
normally high. Illness at home compelled him to 
leave the hospital, and for the next six weeks he 
consumed at least one quart of milk and received 
injections of calcium gluconate daily. At the end 
of this time he developed a neuritis of the eighth 
cranial nerve, which resulted in deafness and a 
left brachial plexus neuritis. 


ASE IV: A 55 year old Lithuanian male had 

been employed in a lead smelting factory for 
nine years. Two months prior to admission, he had 
an episode of acute lead intoxication characterized 
by abdominal cramps, weakness, and vomiting. 
He received an injection of calcium gluconate in- 
travenously every third day until a total of 13 
injections had been given. Following each injec- 
tion, there was almost immediate relief from the 
colic. When he was admitted to the hospital on 
October 15, 1934, the only positive findings on phy- 
sical examination were a moderate pallor and a 
lead line on the gums. Blood pressure was 115/85, 
weight 140 pounds. 

The laboratory data on control study were as 
follows: R.B.c., 2,800,000; HcB, 50%; w.B.c., 6,000; 
polys, 69%; lymphs, 30%; monos, 1%; platelets, 
30,000; stippling, 25 cells per 50 H.P.F.; calcium 10.0 
mgm.%; phosphorus 1.8 mgm.%; urine lead, 0.14 
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mgm. of lead in one liter. The blood chemistry, 
including sugar, urea, creatinine, uric acid, and 
COz combining power, was within normal limits. 
The Wassermann was negative. 

The patient was placed on a high calcium regime 
which included a high calcium diet, 10 cc. of 10°; 
calcium gluconate intravenously daily, and 90 
grains of calcium lactate daily by mouth in divided 
doses. After two weeks of such therapy, his blood 
lead was 0.75 mgm. per 100 grams of whole blood; 
the urine contained no lead. The blood calcium 
was 15.3 mgm.% and phosphorus 3.4 mgm.%. 

He was taken off the high calcium regime and 
given a low calcium-high phosphorus diet and 
ammonium chloride. He was discharged from the 
hospital feeling much improved on December 5, 
1934. Laboratory studies on discharge were as 
follows: R.B.c., 3,400,000; HGB, 65%; platelets, 110,- 
000. No stippling seen on smear. Urine lead, less 
than 0.1 mgm. per liter; stool lead, 3 mgm. per 100 
grams dry feces. Calcium, 10.3 mgm.%. Phos- 
phorus, 2.3 mgm.%. 

Following his discharge from the hospital, he 
received an injection of 10 cc. of 10% calcium glu- 
conate twice weekly, and was told to drink at least 
one quart of milk daily. Within two weeks, the 
patient began to have severe abdominal cramps 
and complained of severe pains in the arms and 
legs, especially in the large joints. These symptoms 
persisted, and during the first week of January, 
1935, he had difficulty in swallowing, vomited 
shortly after eating, and had loss of appetite. He 
reported occasional headaches, and was consti- 
pated. Weakness caused him great distress. He 
noted a tremor of both of his hands. There was a 
loss of about 15 pounds in weight. The weakness 
of the muscles of the hands made him an invalid, 
so that he was unable to feed himself. At this 
time, the urine contained 1.0 mgm. of lead per liter 
and the stool contained 60.0 mgm. of lead per 100 
grams dry feces. 

On examination, he was pale and emaciated. 
There was a bilateral wrist drop. Extensor and 
abductor weakness of both arms was noted. There 
was evident generalized weakness. A _ coarse 
tremor of the partially flexed fingers was noted. 
There was weakness of the left facial muscles. The 
following reflexes were hyperactive: the biceps, 
triceps, abdominals and knee jerks. 

Summary: A 55 year old male was treated dur- 
ing the acute toxic episode with intravenous in- 
jections of calcium gluconate with good results. 
He was then placed on high calcium therapy with 
the result that, after two weeks, his blood lead was 
abnormally high. He then began to manifest evi- 
dence of another acute episode of lead intoxication. 
He was taken off the high calcium regime and was 
given a low calcium-high phosphorus diet with 
improvement in his general condition and sub- 
sidence of his symptoms. After discharge from 
the hospital, he received injections of calcium glu- 
conate twice weekly and was instructed to drink 
at least one quart of milk daily. Within two weeks, 
there was evidence of a permanent progressive 
and irreversible peripheral neuritis. 
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Discussion 


N 1913, Carlson and Woefel' demonstrated 
experimentally that if lead salts were added to 
a mixture of equal proportions of milk and gastric 
juices, and placed in an incubator for 10 hours at 
body temperature, not enough lead goes into the 
solution to give a qualitative test for lead. The 
same results were obtained when lead salts were 
added to mixtures of hydrochloric acid and milk. 
But when the ratio of gastric juice or hydrochloric 
acid to the milk was increased, the lead salts were 
dissolved in proportion to the increase in the quan- 
tity of gastric juice or hydrochloric acid. 

They, therefore, advised that lead workers drink 
milk at 10 a.m. and at 4 P.M. as an important pro- 
tective measure in order to render it less likely 
that the lead, which was swallowed, be dissolved 
in the stomach. This regime was effective only 
in those industries where the lead was ingested 
but was not to be considered as a prophylactic 
measure in those industries where the lead was 
inhaled either as lead fumes or lead dust. 

Further impetus to the study of calcium in the 
relation to lead metabolism began in 1926 with 
the work of Aub and his co-workers.” They found 
that the solubility of calcium phosphate paralleled 
that of lead phosphate and that the excretion of 
lead could be affected by altering the calcium 
metabolism. Two years later, Haldane* observed 
that the ingestion of large doses of ammonium 
chloride produced marked acidosis in man. Fol- 
lowing this observation, Aub and his co-workers? 
studied experimentally the effect of ammonium 
chloride on the excretion of lead. They observed 
that animals receiving ammonium chloride ex- 
creted twice as much lead as did the controls. Fur- 
ther observations on the effect of phosphoric and 
hydrochloric acids showed that when these acids 
were administered to animals fed on a low calcium 
diet, the excretion of lead was increased. 

Shelling and Hopper‘ called attention to the fact 
that the addition of calcium salts, other than the 
phosphate, in amounts sufficient to increase the 
ratio of calcium to phosphorus beyond normal 
limits, would result not in improved calcification, 
but, on the contrary, in deficient deposition of 
lime salts in the bones. The judicious use of cal- 
cium did not always lead to superior calcification 
but, rather to the opposite effect, especially when 
the phosphorus intake was inadequate. Therefore, 
if a definite ratio between calcium and phosphorus 
was requisite for calcification, this ratio had to be 
maintained if lead was to be deposited in bone. A 
sufficient amount of available phosphate was re- 
quired to enable the lead to be deposited as a lead 
phosphate. In order to note the effect of a high 
calcium regime on the metabolism of lead, we® 
studied the effect of such therapy in four individ- 
uals who had proved industrial lead intoxication. 
The method of study was as follows: After a pre- 
liminary period of control study, four patients 
were placed on a high calcium-low phosphorus 
diet. In addition, they were given 10 cc. of calcium 
gluconate intravenously and 150 grains of calcium 
lactate in divided doses by mouth daily. After 
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four days on such a regime, blood and urine studies 
were done. In three of four patients studied, there 
was an increase in the lead content of the urine 
and blood. We were unable to explain the failure 
of blood lead to increase in one patient whose 
urine lead was more than twice as high following 
the period of high calcium therapy as it was on 
control study. We stressed the importance of a 
high phosphorus regime as essential in the safe 
treatment of lead poisoning. 

Spontaneous recovery from the acute symptoms 
of early lead intoxication will result, in most in- 
stances, according to Kehoe,® following the re- 
moval of the patient from his industrial exposure. 

After reviewing the literature on calcium ther- 
apy in lead poisoning, Taeger’ concluded that the 
administration of calcium resulted in the mobiliza- 
tion of lead, and that it must be administered with 
great caution. The importance of close supervi- 
sion during the first two or three courses of de- 
leading in order to avoid the unfortunate conse- 
quences of accumulating lead in the blood stream 
was stressed by Belknap® and Gray.® Kehoe and 
Thamann” advised against the administration of 
agents which are believed known to promote the 
quick release of lead from the tissues, and have 
noted that rapid deleading is hazardous because 
the lead which is mobilized may attack the central 
nervous system. They were of the opinion that 
the conversion of lead stored innocuously in the 
skeletal tissues into free lead may produce serious 
damage to the nervous system. When there was 
involvement of the periaxial sheath of the peri- 
pheral nervous system, the effects of the lead 
might only be temporary. However, not infre- 
quently the damage to the nervous system may 
be serious and the changes produced may be 
permanent. 

Shelling™ demonstrated experimentally that the 
addition of calcium carbonate to an optimal stock 
diet containing lead carbonate fed to rats resulted 
in an increase in toxicity. The animals lost weight 
more quickly, manifested evidence of more severe 
intoxication, and died sooner than the rats fed on 
the same stock diet to which sodium phosphate had 
been added. 

In order to observe whether the protective action 
of phosphorus noted in Shelling’s experimental 
animals could be obtained in the treatment of 
industrial plumbism, in 1935, with patients under 
strict and constant hospital observation, one of us” 
studied the effect of a low calcium-high phos- 
phorus diet on the metabolism of lead. Nine pa- 
tients with chronic lead intoxication and four 
patients with sub-acute plumbism were treated 
on this regime. In spite of an immediate increase 
in the lead stream as indicated by an elevation of 
both the blood lead and the urine lead, there were 
no evidences of an acute toxic episode while the 
patients were on this regime. 

Sobel and his co-workers’? demonstrated that 
rats suffering from lead poisoning when fed on an 
antirachitic vitamin diet, had a rise in the concen- 
tration of lead in the blood stream and in the 
bones. In another communication, Sobel and his 
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co-workers noted a moderate increase in the 
blood lead and a slight increase in the bone lead 
in the animals fed on a high calcium-low phos- 
phorus diet when compared with those fed on the 
high phosphorus-low calcium diet. There was an 
even greater increase in the blood lead and bone 
lead in the animals fed on the high calcium-low 
phosphorus diet to which vitamin D had been 
added. They stress the fact that in those animals 
which received the high phosphorus-low calcium 
diet, the concentration of lead in the blood was too 
low to be determined accurately. This observa- 
tion was recorded in spite of the fact that the rats 
which received the high phosphorus-low calcium 
diet were given three times as much lead in the 
diet as the group of animals which were fed on the 
high calcium-low phosphorus diet. Clinical con- 
firmation of the fact that vitamin D caused an 
increased release of lead was given by Blackman," 
who observed that the number of cases of acute 
lead poisoning admitted to his clinic was greater 
during the summer months than in any other sea- 
son of the year. He attributed this observation to 
the fact that the sun rays emitted more ultra-violet 
during this season. The experimental animals 
studied by Krehbiel and his co-workers" tolerated 
much larger doses of colloidal lead-manganese 
phosphate during the winter months than during 
any other season of the year. The rats were much 
more toxic when fed smaller doses of lead during 
the summer. 

Further studies on the effect of vitamin D on the 
metabolism of lead were made by Flinn and 
Smith,'* who studied the effect of viosterol on the 
excretion of lead. They fed guinea pigs normal 
diets to which viosterol had been added. On this 
regime, the guinea pigs showed a slight increase in 
lead excretion. Another group of guinea pigs were 
fed viosterol for one week prior to and during the 
administration of lead to determine whether the 
viosterol would have any protective action in lead 
poisoning. It was thought that by promoting the 
rapid elimination of lead, the danger of poisoning 
might be lessened. All of these animals died with- 
in a few days, indicating not only that the viosterol 
definitely did not have a protective action, but also 
that its administration proved harmful. Unfor- 
tunately there were no studies of the blood or 
urine to show whether there were increased 
amounts of lead released. 

The experiments of Calvery" and his co-workers 
showed that dogs fed on a diet in which the phos- 
phorus intake was not varied, stored less lead 
when the diet was high in calcium than when the 
diet was low in calcium. One of the dogs which 
was fed on the highest calcium diet, developed a 
paralysis of the hind limbs. An analysis of his 
tissues revealed that the storage of lead in the 
bones and in practically all of the tissues was con- 
siderably less than that found in the bones and 
tissues of his litter mates. These authors con- 


cluded that calcium may be regarded as definitely 
preventing high storage of lead. 

It thus becomes apparent from a study of experi- 
mental literature and from our own clinical ex- 
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perience that calcium or anything which affects 
the metabolism of calcium will affect the metab- 
olism of lead. The direction of this reaction will 
depend on many factors, a discussion of which is 
beyond the scope of this presentation. From both 
a clinical and experimental viewpoint, the pro- 
longed administration of calcium in individuals 
with lead poisoning is not without danger. 

CONCLUSION: 1. Four cases have been cited to 
demonstrate the dangers of prolonged high cal- 
cium therapy in the treatment of industrial lead 
poisoning. 

2. Evidence has been presented to demonstrate 
that calcium administered over a long period of 
time, definitely inhibits the deposition of lead. 
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The Treatment of Fresh 
Wounds 


JosEPH C. Doncuess, M.D., 
Assistant Medical Officer, 
Carnegie Illinois Steel Corporation, 
Gary, Indiana 


lesion with which we have to deal in sur- 

gery.* The great variety of treatment 
methods and the large number of antiseptics used 
by the surgeon of today are commonly known. 
Every physician has begun to realize that treat- 
ment of open wounds entails more than shower- 
ing these lesions with highly colored antiseptics. 
Some years ago healing of open wounds by first 
intention was rare. Today, with our knowledge 
of asceptic surgery, we have reason to feel greatly 
disappointed if the wound does not heal by first 
intention. 

The greatest enemy of primary healing of a 
wound is infection, and, if we are to expect early 
closure, infection must be prevented. Every sur- 
geon knows that it takes from three to five times 
as long to heal an infected wound as a fresh one. 
Industry has learned, both from the financial and 
the compensation standpoint, the importance of 
protecting its employees from infection. Safety 


Tie simple open wound is the commonest 


campaigns instituted throughout the nation con- 
stantly warn employees of the danger of neglect 
of even the smallest cut, puncture or abrasion. 
From every viewpoint, economic and social, we 
know that an early healing of wounds and a 


minimum of disability are desirable. If a wound 
of any sort is to remain clean, it must be seen very 
early after the accident has occurred. After many 
hours or several days all wounds are almost certain 
to become infected. 

As I intimated in the beginning, a great variety 
of treatment methods have been brought forth. It 
has been the tendency to depend upon antiseptics 
to prevent and remove infection. Hundreds of 
such solutions, many of them highly colored, have 
been thrown upon the open market so that the 
physician may have a “shortcut” for wound heal- 
ing. 

It seems to me that we have been going about 
looking for “false gods” and have forgotten the 
outstanding work done during the World War in 
the treatment of fresh wounds. At that time 
Alexis Carrel and his associate Dakin brought 
forth a method of management which was pro- 
claimed by the surgeons-general of the various 
countries of the world as the greatest advance in 
the treatment of fresh wounds since the time of 
Lister and Pasteur. 

This method of management involved a great 
deal of painstaking technic, both in the early pre- 
paration of the wound and in the subsequent daily 
treatments. The preparation of Dakin’s solution 


* Presented at the Sixteenth Annual Meeting of the Association of Surgeons 
of the New York Central System, Chicago, November 17, 1939. 
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was a difficult procedure, requiring exactness and 
proper neutralization. Often the solution was 
prepared and applied as a very caustic alkali. It 
was made by decomposing anhydrous calcium 
chloride with specified amounts of carbonate of 
soda and bicarbonate of soda in the presence of 
water. After precipitation had subsided, the 
supernatant solution was filtered off and adjusted 
to the required alkalinity. It took several days to 
make this solution. The resulting fluid had to be 
clear and kept away from light and from tempera- 
ture above 104°F. 

As we understand it now, the active ingredient 
of Dakin’s solution is sodium hypochlorite. The 
solution which is actually used in the wound is 
prepared from a commercial product known as 
“Hychlorite,” the active ingredient of which is 
sodium hypochlorite 4.05%. One part of this 
“Hychlorite” is added to seven parts of sterile hy= 
pertonic saline or sterile water to give a standard 
solution. Titration of the solution is unnecessary. 
It is quite stable and need not be made up oftener 
than once a week. It contains approximately 
0.5% sodium hypochlorite and is non-irritating, 
non-caustic and non-toxic, and has a high bacteri- 
cidal power. 

Because of the necessity of protecting the edges 
of the wounds with strips of vaseline gauze, a 
further arduous duty was encountered. The 
Dakin’s solution of today is, as I stated, non- 
irritating, and it is not always necessary to protect 
the edges of wounds. 


WING to the difficulties in the preparation of 

the solution and the performance of the actual 
dressing, the use of the Carrel-Dakin method be- 
came unpopular. Then, too, there were those, in 
this State as well as throughout the country, who 
for unknown reasons opposed this method. Most 
of them had never used it and had never taken the 
pains to investigate the rationale of its use. Had 
they realized the great number of lives and ex- 
tremities saved during the World War, they would 
never have raised these objections. Fortunately, 
several men — and notably among them Dr. 
Wii1am O’NErLi SHERMAN, of Pittsburgh — with 
the stubborness of a jackass and the determina- 
tion of a bulldog, having seen the splendid results 
obtained in the World War, carried on with this 
treatment throughout these years. They have 
had occasion to make their deductions following 
an experience with many thousand cases of 
wounds, and have had the satisfaction of seeing 
them heal more rapidly than by the use of any 
other method. 

The management of wounds by the Carrel-Dakin 
method can be divided into three parts: (1) 
thorough cleansing and debridement at the earliest 
possible time, (2) proper Dakinization of the 
wound over a time sufficiently long to prevent 
infection, and (3) treatment of the wound after 
Dakinization has been completed. These principles 
must be carried out in minute detail. Supervision 
by a competent, responsible physician is essential. 

One must consider that all traumatic wounds are 
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contaminated. Where there are not too many 
micro-organisms the natural healing elements will 
readily destroy them. The virulence and patho- 
genicity of bacteria in a wound depend upon the 
source of the infection and the incubation period 
of the micro-organism. Open wounds contaminated 
by bacteria directly or indirectly from human 
sources begin growing immediately and rapidly. 
They are usually highly virulent and an infected 
wound is almost always the result. Bacteria from 
extraneous sources not accustomed to human tis- 
sue media require about six hours to grow in open 
wounds after inoculation. During this period 
micro-organisms lie on the wound surfaces and are 
looked upon as contaminants amenable to removal. 
If they are not removed within this six-hour 
period, the micro-organisms grow and invade the 
tissue of the wound so that it can no longer be 
considered as contaminated but rather as infected. 


geome initial preparation of all fresh wounds is 
the most essential step in obtaining primary 
healing. No other single factor plays a more 
important role in the prevention of infection in 
open wounds than does a thorough and complete 
cleansing. This aseptic cleansing and debridement 
must be done with surgical precision. All of the 
debridement and cleansing is done with gloved 
hands and sterile instruments. Even the gloved 
fingers are not introduced into the wounds. Sterile 
gauze moistened with 0.5% Dakin’s solution is 
placed over the wound and the surrounding sur- 
face is washed liberally and thoroughly with 
liquid soap and sterile water. The part is shaved 
clear not only in the proximity of the wound but 
far and wide of it. Grease and other inabsorbent 
material are removed with benzine or ether. If 
the wound is not too extensive, the remaining 
portion of the cleansing is carried out by the in- 
jection of novocain 1% into the edges of the wound. 
Under this local anesthesia all corners and spaces 
within the wound are examined. Bleeding ves- 
sels are clamped and all loose tags of tissue such 
as skin, fat, fascia or loose pieces of bone, are 
carefully removed. All tissue impregnated with 
dirt or hopelessly bruised, old blood clots, strips 
of periosteum, and all foreign material must be 
removed. The wound edges should be dissected 
carefully until a healthy bleeding surface is ob- 
tained. 

Since Dakin’s solution is hemolytic, satis- 
factory hemostasis must be secured. In the large 
severe open and contused wounds, where there 
is a question of devitalized tissue, complete de- 
bridement may be deferred for 12 to 36 hours, 
after which it should be accomplished and fol- 
lowed by secondary closure. 

After this step has been accomplished, then 
thorough Dakinization is instituted. This may be 
for several days or for several weeks depending 
upon the wounds. Management and application 
of tubes and dressings may be easily acquired 
after a little experience. First, the area closely 
surrounding the wound margin is covered with 
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vaseline gauze to protect the skin from Dakin’s 
solution which may infrequently irritate the skin. 
Distributing rubber tubes are introduced into all 
pockets, under the skin flaps, angulations and re- 
cesses of the wound. The solution when intro- 
duced into the tubes should permeate the entire 
extent of every area of the wound. These Dakin 
tubes, for this reason, are distributed not more 
than one-half inch apart, and they are placed on 
a thin layer of moist gauze compress overlying the 
wound surface. Several layers of sterile gauze 
compresses are placed over the tubes to fix them 
in the desired position. An absorbent cotton pad, 
through which perforate openings are made for 
the distributing tubes, is placed over the com- 
press dressing and bandaged. Dakin’s fluid 0.5% 
strength, one to two drams, is introduced into 
each tube at two-hour intervals, since the action 
of the solution is continuous. In clean primary 
cases general dressings are changed every second 
day, while in the infected and purulent cases, 
where the secretion is excessive, dressings should 
be done every day. The limb is elevated on pil- 
lows, protected with rubber-covered sheeting. A 
thick cotton pad or Turkish towel may be used 
under the extremity and over the pillow to catch 
any secretion or solution escaping through the 
dressing. Asepsis is essential. At no time does 
the gloved finger touch the wound or any part of 
the material placed in the wound. The surgeon 
manipulates with a pair of sterile forceps in each 
hand. The perforated ends of the Dakin tubes are 
frequently covered with Turkish toweling and are 
employed frequently where otherwise the anti- 
septic fluid at the wound site would escape too 
quickly to accomplish its purpose. When Dakin’s 
solution is used in the presence of a plaster cast, 
it is advisable to build up an oiled silk dam inside 
a window around the wound to prevent softening 
and destruction of the cast splint. 

Finally, and no less important than the initial 
preparation of the wound, the question of subse- 
quent dressings must be considered. The number 
of dressings, 109,184, in this report seems unusu- 
ally high, but it will be easy to understand when 
it is remembered that the largest proportion of our 
wounds are dressed daily. 

This becomes imperative because the men 
who return to work soil their dressings rather 
easily, especially if their jobs are not clean ones. 
The wounds of ambulatory patients who are sent 
home are dressed according to the cleanliness of 
the dressing. Clean suture wounds are not dressed 
until the fifth to seventh day when the sutures 
are removed. The latter is true of hospital cases 
also. Open wounds with Dakin tubes are dressed 
every other day. Strict aseptic technic is practised 
at all subsequent dressings until the wound be- 
comes closed or healed. Only sterile gauze is 
used throughout. 


M* EXPERIENCE is based upon the treat- 
ment of a large number of cases in the 
plants of the United States Steel Corporation and 
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its subsidiaries in Gary, Indiana, where nearly 40,- 
000 men are employed. Here we found an abund- 
ance of material in the line of open wounds vary- 
ing from the smallest to the largest and severest 
types. Of the 41,154 first attention cases admitted 
to our emergency hospital during the year 1938 
and the first nine months of 1939 there were 
31,869 accidents of which 16,516, or a little more 
than 50%, were open wounds. Practically all of 
these were considered fresh wounds because they 
were seen within 15 to 30 minutes after injury. 
We insist that all injury cases report to the emer- 
gency hospital for treatment at the earliest pos- 
sible moment. By the term “fresh wounds” we 
specify those which are seen within six hours after 
the injury. On the other hand, those not seen 
until six hours after the accident are classified as 
not clean, fresh or contaminated, but as infected 
wounds. Of this large number of wounds 262 re- 
ported at the six-hour period and were classified 
as infected. Of the 16,254 seen within six hours 
after accident only two cases became infected. 
We believe that this is definitely a record. Each 
wound, regardless of its size or degree of tissue 
involvement, is given the same care and attention 
as those of marked and severe damage. 


T IS interested to consider the classification of 
the 16,516 open wounds treated in this series: 


THERE WAS A TOTAL OF 1,140 PUNCTURE WOUNDS. 
These wounds have small openings in the skin, 
produced by fine pointed objects, such as wire, 
nails, sheet and tin and the like, and because they 
are of deep penetrating nature, dirt and con- 
taminated materials are carried into these lesions 
and cannot be observed easily. Often it is neces- 
sary to enlarge the opening to allow a thorough 
and satisfactory examination of the underlying 
sturctures. The long narrow passages in these 
wounds are a good source of infection. Puncture 
wounds even though one-fourth inch long fre- 
quently sever tendons and nerves, particularly on 
the fingers, toes, the hands and feet; for this reason 
suture of the skin should not be done until the 
wound has been explored for further complication. 
The cleanliness, contamination or the condition of 
the lips of the wound depends on the condition of 
the penetrating object. Those laden with dirt, dust 
or grease naturally cause the latter particles to be 
carried far into the depth of the wound where one 
cannot always observe even though the skin open- 
ing may be enlarged. For this reason 4.5% Dakin’s 
solution is used to cauterize these wounds followed 
by irrigation with 0.5% Dakin solution with or 
without debridement of the skin edges. The wound 
is always left open and treated with moist 0.5% 
Dakin solution dressing. If after a few days the 
wound heals by first intention Dakinization is dis- 
continued and only dry sterile dressings are ap- 
plied. When the puncture wound is relatively clean 
with a fair amount of bleeding the wound is closed 
following the routine cleansing with soap, water 
and 0.5% Dakin’s solution. 

Puncture wounds penetrating serous cavities of 
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the joints require careful attention to be sure that 
all extraneous material is removed. Debridement 
of the incised capsule of the joint is done where 
imbedded foreign particles are visible. Thorough 
cleansing with soap, sterile water and 0.5% Dakin’s 
solution is imperative. Complete closure of the 
capsule is essential excepting in the tiny openings 
which may be left alone without suture. Fine grade 
of plain catgut is preferable. When thorough de- 
bridement of the skin edges can be carried out 
closure is usually done, excepting where there is 
loss of the skin substance. Small subcutaneous 
drain may be inserted for the first 24 hours where 
serum or blood collection may take place in the 
presence of flap type laceration. Immobilization 
of all joint lesions with proper splinting is impera- 
tive until complete healing. 

In puncture wounds with imbedded foreign 
bodies an attempt is made to remove these bodies 
when possible. Under local anesthesia, fluoro- 
scope, roentgen ray and electric magnet are help- 
ful in locating and removing foreign bodies. En- 
largement of the wound is necessary at times. 
Often when small objects are deeply lodged in 
muscular tissue or in that part of the anatomy 
where wide incision would be indicated, these 
particles are not disturbed and treatment is carried 
out as in simple puncture wounds. In many cases 
we have seen where the foreign body was left in 
situ, we have yet to see any severe complication. 

Wounds penetrating the thoracic or abdominal 
cavities are treated according to their seriousness 
in nature. Following thorough cleansing and prep- 
aration of the skin, exploration of the puncture of 
the pleura or peritoneum is carried out under 
strict aseptic technic. Visceral repair is done 
when indicated. Debridement of tissue impreg- 
nated with dirt is essential. Careful sponging and 
the avoidance of spilling of any kind of cleansing 
fluid into the chest or abdominal cavities is of 
prime importance. Following closure of the pleu- 
ra or peritoneum, closure of the skin wound is 
commonly done with rare use of subcutaneous 
drain in the first 24 hours. When it becomes 
necessary to leave the skin wound open, Dakin’s 
solution should be used with precaution until 
there is a definite “walling off” of the wound 
from the main visceral cavity. 


THERE WAS A TOTAL OF 2,708 INCISED WouNDs. 
These wounds are caused by sharp implements 
and show sharp clean-cut edges with little injury 
to the margin of the skin. There may be gaping 
and usually free hemorrhage. Frequently these 
simple incised wounds become complicated by the 
severance of arteries, nerves, muscles and tendons. 
For this reason a thorough and complete explora- 
tory examination under local or general anesthesia 
is necessary. In small incised wounds on the fin- 
gers and hands where the underlying structures 
are near the skin, tendons are frequently severed. 
A great number of our tendon cases come from 
the sheet and tin mills where sharp-edged metal 
is handled. Invariably only slight debridement 
of the lips of the wound is necessary on early seen 
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fresh incised wounds. When cases are seen six 
hours or more after the injury total debridement 
of the wound edges may become necessary for 
good primary healing. Following cleansing with 
soap, sterile water and 0.5% Dakin’s solution 
bleeders are clamped and tied with fine catgut. 
Small oozers are not tied especially when hemor- 
rhage from these fine vessels can be controlled by 
suturing the skin. Sutures are not placed too 
closely nor are they tied too tightly. Pressure ne- 
crosis and anemia of the wound edge is avoided 
by careful and accurate approximating of the skin 
edges with the slightest amount of tension neces- 
sary. 


LACERATED OR CONTUSED WOUNDS, 6,671 in this re- 
port, make up the largest number of our open 
wounds. These are the result of blows by objects, 
falls, squeezes between cars, lifts and machinery. 
In these lesions the surface surrounding the wound 
may be markedly discolored, bruised and devital- 
ized, while the lips of the wound may be raggedly 
torn, devitalized and even dead. There may be 
gaping and hemorrhage which may only be slight 
even in the severest cases. Often ground within 
the skin and deeper structures may be found dirt 
and other foreign particles. Without complete de- 
bridement slough of the skin around the wound 
results from severe trauma and vascular disturb- 
ance. Since bacteria multiply readily in dead tis- 
sue media slough with infection is the rule. De- 
layed debridement is often indicated in large and 
severe contused areas where there may be some 
hope of the supposedly devitalized tissue recover- 
ing healthy characteristics. This is particularly 
true in lesions of the digits of the hands and feet 
where every effort is made to save as much of the 
part as possible. Following thorough cleansing 
and debridement every effort is made to close these 
wounds at the first operation. Very often there 
may be considerable loss of skin; in this event 
sliding plastic grafts may be done in some cases. 
Where it is impossible to close these wounds the 
Carrel-Dakin tube dressing is applied. The wound 
is kept clean by frequent irrigation through Dakin 
tubes without removal of dressing. Prophylactic 
injection of antitetanic serum is commonly indi- 
cated in this group of cases. 


THERE WERE 3,546 ABRASIONS IN THIS SERIES. Abra- 
sions, brush burns or friction burns may involve 
only the superficial layers of the skin as noted by 
a blister, or there may be solution of the entire 
thickness of the skin similar to lesions caused by 
fire, hot metal and chemicals. Frequently dirt is 
ground into these abrasions, requiring consider- 
able time and patience on the part of the attend- 
ant to thoroughly cleanse the wound. Local anes- 
thesia is used when indicated. When the abrasions 
are small and relatively clean they are covered 
with flamed adhesive tape. When the wound does 
not look clean moist 0.5% Dakin’s solution sterde 
gauze dressing is first used for a few days. The 
large superficial and deep abrasions or brush burns 
are treated by the paraffin wax spray method fol- 
lowing initial cleansing and drying. Brush burns, 
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sometimes within a few days, develop slough of 
the top layers of the lesions; this may be removed 
with sterile scissors and forceps when it begins to 
separate from the healthy skin or granulation tis- 
sue to speed up convalescence and recovery. Dry 
dressings are not placed over healing abrasions 
because these dressings will stick to the new 
formed skin or granulation tissue when removed 
and cause bleeding and delay healing. With flamed 
adhesive tape, zinc oxide and wax dressing no in- 
jury is done to the healing wound when the latter 
dressings are removed. 

Since the treatment of burns entails a long dis- 
cussion in itself, ONLY BRIEF MENTION OF THE 1,973 
BURN LESIONS WILL BE MADE. These burns are 
caused chiefly by gas flame, hot metal, electrical 
flash and chemicals. For many years we have 
treated burns with paraffin wax treatment with 
wonderful success and have found no other treat- 
ment that gives nearly as good results. Dakin’s 
solution 0.25% to 0.5% is especially helpful in the 
cleansing and preparing of burns. 


THERE WERE ONLY 34 TRAUMATIC AMPUTATIONS in 
this large collection of accidents. These amputa- 
tions are largely the result of crushing by lifts, 
moving cars, cranes, machinery, and extremities 
being pulled into moving rolls. Every attempt is 
made to reshape the bony structure and to cover 
every stump with good skin, following initial thor- 
ough cleansing, debridement and irrigation with 
0.5% Dakin’s solution. Usually a subcutaneous 
drain is inserted the first 24 hours in amputations 
proximal to the hand and foot. When there is 
inadequate skin to cover the stump Carrel-Dakin 
tube dressing is applied with marvelous end re- 
sults. 


THERE WAS A TOTAL OF 576 FRACTURES of which 
180 were compound. The treatment of soft tissue 
injuries of compound wounds is not unlike the 
treatment of simple or complicated wounds. Strict 
asepsis is practiced with thorough cleansing with 
soap and irrigation with 0.5% Dakin’s solution. 
Care is taken not to wash dirt from the skin bor- 
der into the wound. Shock preventive measures 
are instituted. Following injury moist 0.5” 
Dakin’s solution sterile dressings are applied with 
suitable splinting at the first aid station and then 
patient is sent to the main hospital for immediate 
operation. Following debridement small punc- 
ture wounds are left open and treated with moist 
0.5% Dakin dressing. Moderate or large sized 
wounds, following initial attention and debride- 
ment, may be closed if they are relatively clean. 
Bone ends are curetted free from any extraneous 
material. When complete clean debridement can- 
not be carried out the wound is never closed. Dakin 
tubes are inserted into all pockets of the wound 
unitl such time as the wound is found to be clean 
and sterile as shown by microscopic examination, 
when secondary closure is done. Some of the 
most difficult cases that we have to deal with are 
crushing injuries where there is massive destruc- 
tion to tissue with single or multiple bursting 
lacerations and where an attempt is made to save 
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every bit of tissue possible. Initial debridement 
may be delayed a few days to note any regener- 
ation of traumatized tissue as recognized by color 
and bleeding edges. The extremity is elevated 
and frequent irrigation with 0.5% Dakin’s solu- 
tion instituted. Debridement of sloughing tissue 
is done on subsequent dressings. Tetanus anti- 
toxin is always given in these cases. 

In compound fracture of the skull where the 
open wound perforates the inner table, provided 
there is no break in the dura mater, one may use 
0.5% Dakin’s solution with reasonable safety. 
Careful cleansing with soap, sterile water and 
0.5% Dakin’s solution and marginal shaving of the 
hair are carried out in all cases. Complete closure 
of the scalp is the rule, except when there is wide 
separation of the scalp from the skull where a 
small drain may be inserted the first 24 hours. 


ToraL COMBINED Cases TREATED AT GARY 
January 1, 1938, to September 30, 1939, inclusive 





1938-1939 
1939 Total 

1938 lst 9 mos. 21 mos. 

First attention ...... 22,619 18,535 41,154 
Total accidents ...... 17,680 14,189 31,869 
Contusions ................. 1,214 993 2,207 
Open wounds . . 9,361 7,155 16,516 
Fractures .................. 273 303 576 
Total dressings ...... 62,999 46,185 109,184 


CLASSIFICATION OF 16,516 OPEN WouUNDS 
January 1, 1938, to September 30, 1939, inclusive 


1938-1939 
1939 Total 
1938 lst 9 mos. 21 mos. 
Abrasions ............... . 1,977 1,569 3,546 
Burns 1° and 2‘ 854 856 1,710 
Burns 3° 47 58 105 
Burns of eye ... 103 55 158 
Lacerated wounds .. 3,718 2,953 6,671 
Incised wounds ... 1,805 903 2,708 
Puncture wounds . 622 518 1,140 
Infected wounds ...... 122 140 , 262 
(seen 6 hours to day later) 
Iniected wounds ...... 1 1 2 
(seen within six hours) 
(Fractures simple)... (180) (216) (396) 
Fractures compound 93 87 180 
Amputations ............ 19 15 34 


Conclusion 


XIXTEEN thousand, five hundred and sixteen 
open wounds are presented in which the Car- 
rel-Dakin treatment was used with success. 

Only two cases of infected wounds were encoun- 
tered among the fresh open wounds seen within 
six hours from the time of accident. 

I make a plea for thorough aseptic cleansing 
and debridement of all wounds under the strict- 
est surgical precautions. 

I make a further plea for thorough Dakinization 
and supervised after-care of all open wounds. 
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Nicotine Poisoning 


FLoyp D. GrinpHart, M.D., 
New York City 


MONG the more interesting problems con- 

A fronting industrial medicine are those con- 

ditions resulting from the various poison- 

ings with which the worker comes in contact dur- 

ing the working day. It is the purpose of this pa- 

per to report one of the more unusual types, name- 
ly, nicotine poisoning. 

Nicotine is certainly a very powerful poison, al- 
though it is not clear just what amount constitutes 
a likely lethal dose, as very few cases are recorded 
in which the amount taken was known. It is also 
a poison with which the employee comes into fre- 
quent contact, being found in various commercial 
preparations, such as fertilizer, insecticides, fumi- 
gants, etc. The main reasons for the infrequency 
of serious poisoning are that the percentage of 
nicotine in tobacco is too small to make it easy to 
get a fatal dose from the ingestion of tobacco or 
the inhalation of its smoke, and that nausea and 
vomiting are early symptoms which ordinarily 
prevent further absorption of the drug. Nicotine, 
because of its strong odor and taste, is rarely used 
for murder or suicide, although some cases have 
been cited. Its absorption should be watched for 
in factory workers where it is used in quantities 
for insecticides and other formulae. Nicotine pro- 
duces a complex picture of central successive stim- 
ulation and paralysis of a variety of central and 
peripheral structures. Faulkner has demonstrated 
with cats that it is the alkaloid and not the sul- 
phate which is absorbed through the skin, using 
for this purpose Black Leaf “40”, an insecticide. 

It will be noted that the most characteristic sign 
of nicotine poisoning is the severe prostration with 
gastric upset, and profound cardiovascular col- 
lapse. 

The after-symptoms most frequently found are 
the pre-cordial distress with dyspnea in varying 
degrees without clinical evidence of heart disease, 
and the patient’s intolerance to tobacco. It is of 
interest to note that in most cases a recurrence of 
acute symptoms can be produced as late as one 
month after the initial attack by simply smoking 
a cigar or its equivalent in cigarettes. 

Treatment is always supportive, using both caf- 
feine and adrenalin. In severe collapse, strych- 
nine gr. 1/60 is given in repeated doses. For se- 
vere epigastric distress with distention a Levine 
tube is introduced, and continuous suction main- 
tained after thorough lavage. Franke and Thomas, 
of St. Louis, in their experiments with 52 dogs 
poisoned by nicotine conclude that artificial res- 
piration and ephedrine is the treatment of choice. 


Re purposes of demonstrating the various 
types which have confronted us, I am report- 
ing on three typical cases, each with a different 
portal of entry of the poison, (1) by skin absorp- 
tion, (2) through an open wound, and (3) by in- 
halation. 
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Case No. 1: G. M., age 36, a truck driver em- 
ployed by a florist, who has been a heavy smoker 
for 20 years, gives a history of having approxi- 
mately a pint of ‘Nico-fume’ (containing 40% nico- 
tine) spill over his left arm and down his left leg 
while loading his truck on 12-29-36 about 3:00 p.m. 
This ‘Nico-fume’ was being used as a spray for 
orchids. The patient then rode a distance of 20 
miles in the closed cab of his truck with his trou- 
sers still wet with this chemical. Two hours later 
he developed a headache and nausea. He sub- 
sequently had a vomiting spell, became sick and 
pale and was taken home. When I first saw 
patient at 7:00 p.m. he was in a state of collapse. 
The blood pressure was difficult to obtain, being 
somewhere between 70-80 systolic. Temperature 
was subnormal, pulse irregular, about 40 beats a 
minute. There was considerable epigastric ten- 
derness, labored respirations, about eight per min- 
ute, pinpoint pupils, and feeble reflex response. 
Patient complained of great substernal pressure, 
and heart sounds were very weak. The acute 
manifestations subsided completely in 48 hours 
with only weakness and substernal pressure per- 
sisting for some time. Two weeks after onset, the 
blood pressure was 136/80, and examination of the 
heart was clinically negative. Urinalysis taken 
daily failed to show any evidence of an alkaloid 
reaction. Examination of feces showed no evi- 
dence of nicotine by chemical analysis. Daily 
urinalysis showed no changes other than a slight 
trace of albumin the first day. Blood pressure 
failed to show any changes from the normal. Since 
his illness this patient has noted that he was un- 
able to smoke cigarettes without having vertigo 
and headache. Two months later there was a re- 
currence of the nicotine poisoning symptoms, with 
headache and gastro-intestinal upset. One week 
later, after smoking four cigarettes, he had a se- 
vere reaction in the form of headache and sub- 
sternal pressure. He went to bed, the next day 
vomiting brownish fluid, as on the first night. 
Weakness and dyspnea on exertion have been no- 
ticed since the accident which were not noted prior 
to his nicotine poisoning. 

Case No. 2: W. K., age 43, male chemist, a mod- 
erate smoker, during the course of his regular oc- 
cupation at a chemical plant was cleaning a sifter 
on which there were revolving brushes working 
against a fine mesh screen containing a combin- 
ation of sulphur and nicotine for the preparation 
of a fertilizing substance, when he sustained a deep 
laceration of the tip of his left first finger. He 
procured the usual first aid at the plant, and four 
sutures were placed. Eight hours later he was 
seized with severe epigastric distress, nausea and 
prostration. Localized pain in the finger was so 
severe as to require subsequent hypodermics of 
morphine. With the clinical picture here of acute 
nicotine poisoning, the severe localized pain far 
out of proportion to the wound, the too-marked 
cellular reaction for a wound only eight hours old, 
a diagnosis of acute nicotine poisoning by absorp- 
tion through the wound was made. Local treat- 
ment to the finger was instituted, and in addition, 
strychnine sulphate gr. 1/60 was given. The gas- 
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tric symptoms and substernal pressure disap- 
peared in 24 hours, although the healing of the 
wound was prolonged and associated with pain far 
out of proportion to the trauma. 

CaseE No. 3: R. H., age 23, female domestic, who 
never used tobacco, relates that, during the course 
of her work as a maid, she was spraying flowers 
on a closed sun-porch, mid-afternoon of a rainy 
day, 6-15-39, using a preparation containing nico- 
tine. Due to the type of day there was very little 
circulation of air in that part of the house in which 
she worked for two hours. Toward evening she 
noticed a difficulty in getting her breath, but there 
was no nausea or prostration. She claims not to 
have had any contact whatsoever with the solu- 
tion on her hands or body. She felt ill that night 
but could not put her finger on any particular com- 
plaint. This condition passed away in 24 hours. 
She has not felt well since, complaining of slug- 
gishness and complete loss of vitality and appe- 
tite, increased nervousness, and a persistence of 
dyspnea on the slightest exertion. It is well to 
note that at an examination in May of this year, 
this patient was passed as being physically fit. 
Examination one week after this occurrence re- 
vealed a normal temperature, pulse of 120, labored 
respirations, 24 per minute. Hemoglobin was 70°. 
Blood pressure 95/60. Heart and lungs were nor- 
mal. Abdomen revealed no signs of epigastric 
tenderness. On the basis of the history given, and 
on the employer’s statement that to her knowledge 
this patient had been physically healthy for the 
past four years, this condition was attributed to 
the inhalation of the alkaloid and a diagnosis of 
nicotine poisoning made. Strychnine was given 
by mouth in the form of elixir I. Q. & S. four times 
daily for a period of two weeks with a gradual 
subsiding of symptoms, although the patient still 
had a slight dyspnea remaining at the time of her 
last visit, and also a marked intolerance to to- 
bacco. 

N CONCLUSION we might say that while the 

above-described conditions are not rare, possi- 
ble nicotine poisoning should be watched for, es- 
pecially where a contact history is given, and 
proper treatment instituted as soon as possible. 
It is also well to note that from a safety standpoint, 
a poison with so lethal effects is very rarely prop- 
erly guarded against in that group of persons 
whose occupation brings them into contact with it 
so often, namely, gardeners, florists, and chemists, 
employed in the production and use of those ma- 
terials which contain large quantities of nicotine. 
If the examples cited above will only keep the 
physician alert to this situation, the purpose of 
this paper will have been fulfilled. 
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Injuries to the Semilunar 
Cartilage 


Harry V. Spaupinc, M.D., F.A.C.S., 
New York City 


ROM the standpoint of industry, the knee is 
HF: close rival of the back for disability.* Sixty 

per cent of my major knee operations were 
for injuries to the semilunar cartilage. Knowledge 
of traumatic knee pathology is most essential to 
every industrial surgeon, and I believe that sur- 
gery is the answer to the restoration of function 
in most cases of semilunar derangement. 

Injuries to the semilunar cartilage are not new. 
Hippocrates recorded detailed methods of reducing 
the dislocated knee; Vesalius was first to recognize 
that dislocation followed very insignificant acci- 
dents; Ambrose Pare, in 1558, removed the first 
joint mouse; William Hey, in 1784, first described 
semilunar dislocations; the Weber brothers, Meyer, 
Annandale, Allingham, Martin and Timbrell Fisher 
have made epochal contributions to the study of 
semilunar injuries. 

The scope of this paper is an analysis of 199 in- 
tra-articular knee operations personally performed 
in the past 10 years. In these the right knee was 
involved 110 times, and the left, 89. There were 
188 male, and 11 female cases. Of the 119 semi- 
lunar operations, 66 were recorded as transverse, 
53 longitudinal or “bucket-handle;” 36 were com- 
plicated with hypertrophied fat pads (Hoffa’s dis- 
ease) ; 10 with osteoarthritis, and nine with partial 
crucial ligament tears; and there were five cysts of 
the cartilage. 

From a mechanical standpoint, the anatomical 
balance of the knee is designed for every stress ex- 
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rarely involved as it is circular in comparison with 
the C-shaped internal cartilage and is, therefore, 
less resistant to torsion sheering. 

Symptomatically, there is a history of torsi- 
flexion followed by pain and muscle spasm. Initial 
locking occurs if the spasm begins before the knee, 
as it were, untwists itself and the cartilage is dis- 
engaged. Effusion, pain or locking may cause 
limited motion. One-third of the cases of this series 
gave no history of locking, and blocking, therefore, 
is not an essential symptom for diagnosis. 

Upon physical examination, tenderness is always 
noted at the site of the tear, and the motion de- 
pends upon whether the case is obtained early or 
late. In the early cases, there may be limitation 
in extension due to the cartilage block, whereas in 
the late cases limitation of flexion is due to fibrosis 
with contraction of the quadriceps muscle. Effu- 
sion occurs immediately after the injury and usual- 
ly clears up in the course of a short period of time 
after the cartilage has returned to its normal posi- 
tion. Effusion occurs with each subsequent lock- 
ing, but in chronic cases there is no fluid. Atrophy 
is a constant late finding, but also may occur with- 
in a week. Crepitus is rarely noted in these cases. 
Pain is elicited at the site of the lesion by rotation 
of the leg with the knee at 180°. 

In the diagnosis, three things are essential. They 
are (1) torsion; (2) sudden pain; and (3) localized 
tenderness, which I. have termed “dime tender- 
ness.” Two-thirds of the cases have a history of 
locking; effusion, atrophy and limitation are vari- 
able. A history of prolonged partial disability is 
very suggestive, even though there has never been 
a history of locking. 

In the differential diagnosis, it is necessary to 
know the location of the tear, and, for the sake of 
clarity, the following table is appended: 





LOCKING 














LIMITATION 
ANTERIOR “DIME-TENDERNESS” ANTERIORLY NO EARLY—NO 
- ae eas (Rarely) LATE—YES (FLEXION) 
TRANSVERSE ‘“‘DIME-TENDERNESS” LATERALLY YES EXTENSION 
BUCKET-HANDLE MARGINAL YES EXTENSION. DIMPLING 
(Repeated) ANT. ON FLEXION. 
POSTERIOR ““DIME-TENDERNESS” POSTERIORLY NO FLEXION 





cept torsion, which accounts for the large number 
of injuries and the ease with which semilunar dam- 
age may take place. The strength of the joint, 
paradoxically, is dependent upon the development 
of the calf and thigh muscles. The sheering or tor- 
sion action occurs only in partial flexion. In other 
words, one cannot have torsion of the knee with 
complete extension, but when the knee is some- 
what relaxed. 

The predominant number of lesions to the an- 
terior end of the semilunar cartilage occurs in an 
inward twist of the femur when the knee is par- 
tially flexed, with the leg abducted and the foot 
fixed—such as arising off-center from the squat- 
ting position. The external semilunar cartilage is 


* Read at the Fiftieth Annual Meeting of the American Association of 
Railway Surgeons, Chicago, September 13, 1939. 





Radiographically, the diminution of the joint 
space is not diagnostic of a torn cartilage as the 
space is maintained by the thickness of the articu- 
lar cartilage, the semilunar cartilage acting merely 
as a filler at the outer margin. It is diagnostic, 
however, when there is an increase of the spacing 
on the involved side wherein the cartilage is inter- 
posed between the articular surfaces of the tibia 
and femur. This occurs in the “bucket-handle” 
type. 

In the differential diagnosis, sprains can be ex- 
cluded by local tenderness and pain with tension 
on the lateral ligament. Foreign bodies are ex- 
cluded radiographically and by palpation. 

There are three other conditions which are, like- 
wise, to be excluded, which are tabulated, as fol- 
lows: 
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RADIOGRAPHY LOCKING 
OSTEOARTHRITIS POSITIVE YES 
DISSECANS 
FAT PADS NEGATIVE (ONE CASE) 
(Hoffa’s disease) 
TORN CARTILAGE NEGATIVE 24 
TORN CRUCIAL NEGATIVE NO 
LIGAMENT (Possible Fracture 

Tibial Spine) 

Procnosis: The prognosis depends upon the 


early diagnosis and operation, upon the age, arth- 
ritic pathology and muscle atrophy prior to opera- 
tion. So that, early operation in a young muscular 
adult, in the absence of quadriceps atrophy, and 
the use of a small incision should give a cure with- 
out functional defect within some six to 10 weeks 
of temporary disability. 

TREATMENT: The treatment is divided into pre- 
operative, operative and postoperative. The diag- 
nosis is indication for operation and unwarranted 
delay militates against complete recovery. 

Pre-operative physiotherapy should be avoided, 
likewise, tight bandages. Rest and support, how- 
ever, without heat are essential. I have seen many 
cases ruined by tight bandaging and persistent 
heat to the joint, and am opposed to any sort of 
immobilizing apparatus. I believe massage to 
maintain the tone of the muscles, manipulation, 
rest and support without immobilization, are use- 
ful. From the operative viewpoint, I employ a very 
simple method of approach. The operative field is 
shaved, scrubbed with green soap, painted with 
iodine and a sterile towel applied the night before 
operation. Operation is undertaken, always by 
spinal anesthesia. I omit the tourniquet to avoid 
postoperative hemorrhage as many patients oper- 
ated upon develop a considerable hematoma in 
the subcutaneous tissues and the joint after the 
tourniquet is removed. 

The entire extremity is iodinized and the in- 
cision is of the so-called peep-hole type. It does 
not need to be much longer than an inch, and ter- 
minates directly over the anterior end of the in- 
volved semilunar cartilage. After separating the 
skin, the fibers of the lateral ligament are cut in 
their direction and beneath the ligament there is 
only one blood vessel of consequence. The fat 
can be pushed aside with the vessel and the ap- 
proach can be made into the capsule, practically 
bloodless. I am rarely required to tie a vessel. 
Ninety per cent of traumatic pathology is on the 
anterior aspect of the joint and is readily accessible 
through this small incision. Blunt retractors are 
employed and all of the pathology can be inspected 
and treated. 

I make a point of trimming out fat pads and am 
especially careful in not traumatizing the synovial 
membrane. I do not believe in washing out the 
joint with saline or ether. The torn cartilage frag- 
ments are removed by a narrow thin blade, as far 
back as possible, laterally or into the intercondylar 
space. 
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MARGIN LIMITED 
SEVERE NONE ANTERO-POSTERIOR 
VIOLENCE MOBILITY 


(Drawer Sign) 


In closing the wound, I use No. 2 Chromic, which 
is the least irritating substance, and make the 
sutures interrupted so that if there be a marked 
postoperative effusion, the sutures are not as likely 
to give. The capsular, ligamentous, subcutaneous 
and skin layers are sutured independently with 
No. 2 Chromic for the capsular and ligamentous 
layers, and a No. 0 for the subcutaneous tissue and 
silk for the skin. 

The leg is then encased in a circular plaster 
with a generous layer of roll cotton beneath. This 
prevents too much postoperative effusion into the 
joint. The cast and sutures are removed on the 
seventh day and the patient begins his own 
manipulations. Physiotherapy is begun in the sec- 
ond week—massage without heat treatment. Most 
cases return to industry in from six to 10 weeks. 

In Summary: (1) We must have a torsi-flexion 
history followed by pain; local tenderness and ef- 
fusion, with or without locking, or atrophy should 
establish an early diagnosis; 

(2) Radiography should establish an early dif- 
ferential diagnosis; 

(3) Vigorous physiotherapy, heat, diathermy, 
tight bandages, and the tourniquet are pre-oper- 
ative contra-indications; 

(4) The diagnosis is the indication for operation; 

(5) A small bloodless incision, with gentle syn- 
ovial manipulation, and the removal of all intra- 
articular pathology is essential for a complete 
functional recovery, which should follow in from 
six to 10 weeks; 

(6) Early postoperative muscle development; 

(7) Minimal schedule defects and the short post- 
operative convalescence recommend the standard- 
ization of this method of treatment. 





Current Comment 


Emery R. Hayuurst, M.D. 
Columbus, Ohio 


Combustible Anesthetics 


HE Bureau of Mines has collected consider- 

able information relative to the explosibility 
of numerous simple and complex gaseous 
combustible atmospheres.* While naturally ex- 
periments have pertained largely to gases in min- 





* Explosion and Fire Hazards of Combustible Anesthetics, by G. W. Jones. 
R. I. 3143, Bureau of Mines, April, 1939, 17 pages mimeo plus 2 
figures and 6 tables. 
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ing and allied industries, considerable information 
has been obtained regarding gases and vapors used 
as anesthetics. 

The report covers the four factors necessary for 
the initiation of an explosion (combustible ma- 
terial, oxygen supply, ignition, and sources and 
distribution of oxygen with respect to the com- 
bustible). Combustibles include three classes of 
materials—gases, liquids, and solids. In regard to 
oxygen it is fortunate that ordinary atmosphere 
has its present composition of only 20.93% oxygen, 
because, as the oxygen concentration is. increased 
above this figure, combustion is greatly accelerated 
as well as flame propagation and the violence pro- 
duced. Many combustibles also will not burn or 
explode when the oxygen concentration is reduced 
below certain definite values. The ignition tem- 
perature may be defined as that at which rapid 
combustion becomes independent of external sup- 
plies of heat. The ignition temperature is not a 
well defined physical constant. Fortunately, most 
of the gaseous combustible anesthetics have rather 
high ignition temperatures and in this respect are 
safer than ordinary ether. 

The distribution of oxygen with respect to the 
combustible is very important, e.g., a small amount 
of ether poured into a dish and ignited will merely 
burn because the vapor and the oxygen supply are 
not intimately mixed; however, it is highly ex- 
plosive when correctly vaporized and mixed with 
the proper proportion of air. Other examples are 
described. Hence the question of explosive limits 
of anesthetics becomes a subject of special study 
and report. 

The subjects of ventilation, operating room 
hazards, the similarity to manhole gases, fire proof- 
ing and segregation of large quantities of com- 
bustible anesthetics are all in the picture and are 
given consideration in the present paper. 


Study in the Brick and Tile Industry 


HE material in this report is based upon 

| information secured by inspection of the 20 

brick and tile plants in West Virginia and a 
detailed study of four selected plants.* Of the total, 
15 manufactured common brick, 13 building tile, 
three paving brick, two each—fire brick, ladle 
brick, and farm drain tile, and one each—insula- 
tion brick, acid brick, sewer brick, and floor and 
wall tile. According to the U.S. Census of manu- 
facturers for 1935, West Virginia, listed with 17 
plants, ranked twentieth in the number of such 
establishments in the country, fourteenth in the 
number of employees (1,111), and eleventh in 
value of products ($2,431,084). The average num- 
ber of employees per plant in the United States 
was 46; in West Virginia, 65. 

All the plants had first-aid equipment, but only 
one plant had a trained first-aid worker, and none 
had a first-aid room. Pre-employment examina- 
tions were made at only one plant. 





* Preliminary Report of a Study in the Brick and Tile Industry in West 
Virginia, by the Bureau of Industrial Hygiene. West Virginia State Health 
Department, 1939, 28 pages mimeo, including county map of the state and 
18 tables. 
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The bulk of the report contains a description of 
processes, followed in flow-sheet order, classifica- 
tion of specific occupations, and materials manipu- 
lated. 

Clays and shales were secured from pits at 
13 plants and from mines at the other seven. The 
total silica in raw materials was found to vary 
from 30 to 85%, and the free silica or quartz from 
2 to 20%. The State Geologist, James J. C. Mar- 
TENS, is quoted regarding chemical, microscopic, 
and x-ray investigations of the composition of 
clays and the size of particles. Petrographic analy- 
ses of air-borne dusts were also used in estimating 
the per cent of quartz. 

Particle size measurements were made on air- 
borne dusts from each plant, the median size, 1.20 
microns, constituting about 35% of the dust. Dust 
exposures were estimated by impinger collections 
at four selected plants and necessarily varied 
enormously between different operations, being 
especially high in certain grinding room pro- 
cedures. 

In regard to medical data, occupational history 
and x-rays of the chests of 325 employees—299 
males and 26 females were obtained. Studies were 
made in relation to ages and average length of em- 
ployment. Interpretation of the x-ray films was 
based upon the scheme of Dreessen and Jones in 
their article, “Anthrasilicosis”! and in “Silicosis 
and Lead Poisoning Among Pottery Workers,” by 
Flinn, Dreessen, et al.2. These were also related to 
age groups, years of employment, and dust ex- 
posures. 

In a broad sense the x-ray findings paralleled the 
degree of dust exposure, those in the grinding and 
screening departments being the most exposed. 
The data were not sufficient to draw any conclu- 
sions regarding the varying amounts of free silica 
in the dust but the x-ray changes were very simi- 
lar in the different plants when considered by 
length of employment and dust exposure. 

No dust-distinctive markings were found in 
workers having less than 100 million particle years 
of exposure, only one with less than 200, four with 
less than 400, and 11 with more than 400. Hence 
the clay and shale dusts used were not entirely 
innocuous although the free silica or quartz in the 
air-borne dust ranged only from 3 to 10% in the 
four plants studied. It was felt that an unneces- 
sary amount of dust was created in the industry 
which can be largely controlled, as changes in 
method and equipment showed. Exhaust systems 
were apparently unnecessary except where ma- 
terials were processed dry. 


Midget Impinger 
HE Bureau of Mines midget impinger dust 
sampling apparatus* was described first in 
1937. Two supplementary reports were pub- 


lished in 1938. These reports are now out of print, 
but the material previously published is combined 


1. J.4.M.A., October 10, 1936, pages 1179-1185. 


2. Public Health Bulletin No. 244. 
* Bureau of Mines Midget Impinger, by H. H. Scurenx and Fiorence 
L. Fercut. I. C. 7076 S. Bureau of Mines, June, 1939, 7 pages mimeo 


with 4 figures and 4 tables. 
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with the present paper. There is included descrip- 
tion of the special flask and suction apparatus 
used, the collecting and counting of samples, and 
the results of tests. The laboratory studies were 
made upon silica dust, lead dust, and lead fume. 
The field studies were made upon Catoctin green- 
stone and siliceous schist. 

Author’s summary: “A light, compact, self-con- 
tained, and easily hand-operated midget impinger 
is described. The complete apparatus, including 
a number of impinger tubes in a convenient car- 
rying case, need not weigh more than about 10 
pounds. The device was tested by the Bureau of 
Mines against silica, Catoctin greenstone, and 
siliceous schist dust and gave results that agree 
well with those obtained with the large impinger. 
Satisfactory results were obtained for lead dust 
when compared with the electric precipitator. The 
efficiency of the midget as well as the large im- 
pinger for collecting lead fume was low. The ap- 
paratus is now commercially available and a num- 
ber of the devices are in use.” 





American Industrial Hygiene 
Association 


PONTANEOUS interest has developed in all 
S industrial sections of the country in the 

newly organized AMERICAN INDUSTRIAL Hy- 
GIENE ASSOCIATION, as evidenced by the establish- 
ment of local sections of the Association in the 
principal industrial areas and by the representa- 
tion of industrial concerns, governmental depart- 
ments, universities, insurance companies and con- 
sultants among the 120 paid memberships already 
received. 

An important decision at the meeting of the 
Board of Directors held in Pittsburgh, October 18, 
1939, was that all members should be included in 
one class rather than in the three groups as origin- 
ally suggested, and to set as the requisite of mem- 
bership an active interest in the field of industrial 
hygiene. In order to provide for the incidental 
expenses of the local sections, it was voted that 
50 cents of the $3.00 annual dues should be re- 
bated to the local section at its option for such 
expenses. 

It was agreed to hold the next meeting of 
the Association in New York on June 4 and 5, 
1940, in conjunction with the Twenty-Fifth Annual 
Meeting of the American ASSOCIATION OF INDUS- 
TRIAL PHYSICIANS AND SURGEONS. 

Activities are already under way in a number 
of the local sections. The New York Section held 
an organization meeting in November at which 
the following officers were elected: J. WM. FEHNEL, 
Industrial Hygiene Laboratory, Metropolitan Life, 
Chairman; THEoporE Hatcu, Division of Industrial 
Hygiene, New York State Department of Labor, 
Vice-Chairman; N. B. Bernz, Division of Industrial 
Hygiene, Fidelity & Casualty Co., Secretary- 
Treasurer. A meeting is being held on December 
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7 by the New York Section which is to be ad- 
dressed by Dr. FRepErtcK B. FLINN on the subject 
“Hygienic Provisions in Handling Radioactive 
Substances.” Dr. Firnn’s long personal contact in 
consultations with manufacturers confronted with 
this problem and his assistance in effecting con- 
trol of exposures to these materials promises an 
authoritative discussion on this subject. 

The Michigan Society of Industrial Hygienists 
held their ninth meeting on November 9, 1939, in 
Detroit. Dr. J. A. Foutcer, Director of the Haskell 
Laboratories of Industrial Toxicology of the E. I. 
du Pont de Nemours & Company, of Wilmington, 
Delaware, addressed the Society on the subject 
“Industrial Solvents.” His presentation covered 
both the more common solvents now in general 
use and also a discussion of future trends in the 
industrial solvents field. Mr. C. F. Finney, Vice- 
President in charge of Chemical Research of the 
Detroit Rex Products Company, showed a short 
movie on the operation of various types of trichlor- 
ethylene degreasing units with slides and discus- 
sion of the safety regulations and safe practices in 
the use of this solvent. Gorpon Harro.p, Secre- 
tary-Treasurer of the American INDusTRIAL Hy- 
GIENE ASSOCIATION, discussed the aims and pur- 
poses of the National organization. R. E. Van 
DeVEnTER, Packard Motor Company Laboratories, 
is Chairman and Wo. R. Braptey, Detroit Depart- 
ment of Health, Bureau of Industrial Hygiene, is 
Secretary of the Michigan Society. 

The Pittsburgh Section is in process of or- 
ganization under the direction of a committee 
composed of F. R. Hotpen, H. H. Scurenx, U. S. 
Bureau of Mines, and E. C. Barnes, Division of 
Industrial Hygiene, Westinghouse Electric & 
Manufacturing Company. The New England 
Group is well represented in the A. I. H. A. mem- 
bership. At Chicago an organization meeting is 
being held on December 8. Interest in establish- 
ment of local sections has also been expressed by 
industrial hygienists located in Baltimore, Cincin- 
nati, Milwaukee, and Denver. 


NDUSTRIAL MEDICINE for January, 1940, will 
be published as the first of the quarterly indus- 
trial hygiene issues of this journal. It will include 
the constitution of the American InpusTRIAL Hy- 
GIENE ASSOCIATION, notes on developments within 
the new Association and local sections, and papers 
on industrial hygiene subjects. 

All members of the Association will receive 
these quarterly industrial hygiene issues of Inpus- 
TRIAL Mepicrne. In order to be included in the 
mailing list for this first issue of January, 1940, 
those interested in joining the Association should 
immediately communicate with Gorpon Harro.p, 
Secretary-Treasurer, American Industrial Hy- 
giene Association, Chrysler Corporation. Indus- 
trial Hygiene Laboratories, 7900 Jos. Campau 
Avenue, Detroit, Michigan. A statement of the 
aims and purposes of the AMERICAN INDUSTRIAL 
Hycrene AssociaTIon can be obtained through the 
Secretary-Treasurer. 
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Georgia Meetings 


Tr semi-annual Scientific Meeting of The 


Fifth District Medical Society of Georgia was 
held at the Academy of Medicine, Atlanta, 
Georgia, Thursday evening, October 5, 1939. 

Preceding the meeting a buffet supper was given 
in honor of the Fifth District Medical Society and 
its guests by the Women’s Auxiliary to the Fifth 
District Medical Society. 

The program of the scientific session was as fol- 
lows: 

1. Address of Welcome, EpGarR HILL GREENE, 
M.D., President of the Fulton County Medical So- 
ciety, Atlanta, Georgia. 

2. “Georgia’s Health Program,” WILLIAM H. 
Myrers, M.D., 
President Me di- 
cal Association of 
Georgia, Savan- 
nah, Georgia. 

3. “The Etiolo- 
gic, Diagnostic 
and Medicolegal 
Problems of Oc- 
cupational Dis- 
eases,” C. O. Sap- 
PINGTON, M.D., Dr. 
P.H., Consultant 
in Industrial Hy- 
giene, Industrial 
Medicine and Oc- 
cupational Dis- 
eases, Chicago, 
Illinois. 

4. “Blood Dis- 
eases in which 
Splenectomy is 
Indicated,” Roy 
R. Kracke, M.D., 
Professor of Bac- 
teriology and 
Pathology, Emory 
University, 
Emory University, Georgia. 

5. “The Practitioner and The Cancer Problem,’ 
Georce H. SemKen, M.D., Consultant Surgeon, 
Cancer Research, Columbia University and 
Knickerbocker Hospital; Chief Surgeon, Skin and 
Cancer Hospital, New York, N. Y. 

6. “Diagnosis and Treatment of Common Aller- 
gic Manifestations Encountered by the General 
Practitioner,” Ray M. Batyzat, M.D., Associate 
Professor Medicine (Allergic Diseases), Univer- 
sity of Oklahoma School of Medicine, Oklahoma 
City, Oklahoma. 

The officers of the Society are Oxrts S. Corer, 
M.D., President; Cyrus W. Strickier, Jr., M.D., 
Vice-President; D. Henry Porr, M.D., Secretary- 
Treasurer (Resigned); W. A. Setman, M.D., Coun- 
cilor; Marton C. Pruitt, M.D., Vice-Councilor. 

The officers of the Women’s Auxiliary of the 
Fifth District Medical Society are Mrs. Grorce A. 


’ 
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At Sea Island. Left to right, R. F. Slaughter, M.D., Thos. P. Good- 
wyn, M.D., C. D. Selby, M.D., W. H. Myers, M.D., H. H. Kessler, 
M.D., C. O. Sappington, M.D., Dr. P.H., and Ed. 8S. Kelly 
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WILLIAMS, Manager; Mrs. Martin T. Myers, Vice 
Manager; and Mrs. E. Y. WALKER, JR., Secretary 


Industrial Physicians and Surgeons 


HE second annual meeting of the Georgia 
Industrial Surgeons Association was held at 
the Cloister Hotel, Sea Island, Georgia, October 7, 
1939, being an all-day meeting, with a social ses- 
sion and dinner dance Friday evening, October 6. 
The program was as follows: 
Invocation, Rev. Royat K. Tucker, Rector, St. 


-Mark’s Episcopal Church, Brunswick, Georgia. 


Report and Address of President, Dr. C. F. 
Hotton, Savannah, Georgia. 

“Industrial Surgery as a Specialty,” Dr. Wo. H. 
Myers, President Medical Association of Georgia. 

“Plant Plans 
for Care of Em- 
ployees,” Mr. R. 
ROcKWELL, Plant 
Manager, Hercu- 
les Powder Com- 
pany, Brunswick, 
Georgia. 

“The Treatment 
of Head Injuries,” 
Dr. R. F. SLAUGH- 
TER, Augusta, 
Georgia, Univer- 
sity of Georgia 
School of Medi- 
cine. 

“Relationship of 
the Surgeon to 
the Industrial 
Board,” Hon. 
HarrY E. Mon- 
ROE, Director, 
The Industrial 
Board, Atlanta, 
Georgia. 

‘*Cineplastic 
Amputation” 
(with slides and 
sound pictures), Dr. Harry H. Kessier, Newark, 
New Jersey, Medical Director, New Jersey Re- 
habilitation Clinic; author of “Accidental In- 
juries,” ete. 

“The Etiologic, Diagnostic and Medicolegal 
Problems of Occupational Diseases,” Dr. C. O. 
SAPPINGTON, Chicago, Illinois; author of works on 
Occupational Diseases, etc. 

“Medical and Surgical Care in Large Industry,” 
Dr. CLARENCE SELBy, Detroit, Michigan, Medical 
Director, General Motors Corporation. 

“Fractures of the Neck of the Femur” (with 
lantern slides), Dr. THos. P. Goopwyn, Atlanta, 
Georgia. 

“Cooperation between the Surgeon and the Com- 
pany’s Claim Representative in Compensation 
Cases,” Mr. Ep. S. Ketty, Past President Atlanta 
Association of Claim Men. 


“Interesting Industrial Cases” (with colored 
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slides), Dr. R. E. Newserry, Atlanta, Georgia. 

The officers for the coming year were elected as 
follows: President, Dr. R. L. Ruopes, Augusta; 
Vice-President, Dr. R. E. Newserry, Atlanta; Sec- 
retary-Treasurer, Dr. J. W. Suwmons, Brunswick; 
new member of the Judiciary Committee, Dr. C. F. 
Hotton, Savannah. 

In both of these meetings, there was a high 
standard of excellence maintained by the speakers, 
and the subjects were of extreme practical value 
to those attending. 


“The Story of Surgery”’ 


Book Review by 


Rosert T. Lecce, M.D., 
Berkeley, California 


ARVEY GRAHAWM’S book, “The Story of Surgery,” 
H recently published by Doubleday Doran and Com- 

pany presents a history of surgery from the begin- 
ning of civilized man to the twentieth century. He tells 
the story exceedingly well, as he is especially endowed 
with a flair for romance, wit and a dramatic sense. The 
25 chapters are fascinating from the moment the reader 
opens the volume. It will hold not only the interest of 
the student and the practitioner of medicine, but the lay- 
man will find it equally interesting. The book has a well- 
selected group of interesting illustrations which enhances 
its value. 

As primitive man developed during the milleniums to 
the Neolithic age, through necessity and by instinct, he 
acquired some folk lore medicine, and invented some 
tools during the stone age. Then, as a result of tribal 
custom and demology, a form of ritualistic mutilations 
or non-pathological surgery was developed—such as the 
practice of circumcision and trepanning for the release 
of demons. 

Step by step Graham traces the development of sur- 
gery as the frontal lobe of man developed down through 
the Babylonian, Egyptian and ancient Chinese periods, 
and chronicles what these civilizations accomplished; on 
to the golden age of Greece, during which Hippocrates 
collected from the ages all that was rational, recording 
it all in manuscripts. Dr. Graham carries the reader 
through the Greek, Roman, and Arabic periods and 
vividly tells the stories of Hippocrates, Celsus and Galen, 
and of their contributions. 

After that period surgery went into an eclipse, and the 
Mohammedan world rose to heights of learning, pro- 
ducing Avincenna, Rhazes and Albucasis who preserved 
the ancient writings of the Greeks and Romans, and 
added their own store of knowledge to medicine and sur- 
gery. This made possible the founding of the School of 
Salerno, in Italy, with Constantine the Moor and mingled 
all the culture of the East by adapting it to the needs of 
awakening Europe. Salerno produced Roger Fongardi, 
one of the founders of modern surgery, a genius in sur- 
gery, and a great writer. Then followed Guy de Cauliac, 
the prince of surgeons in the middle of fourteenth cen- 
tury; John of Arderne, the Englishman; and Ambrose 
Pare, the famous French barber surgeon. The work of 
these famous men provided a new freedom of release 
from the former shackled thought which had found ex- 
pression only in folklore, incantations and other forms 
of superstitious usage. 

The chapters on the Surgeons of Europe; Barbers and 
Chirurgeons, a Surgeon of France, and Corpses, Curiosi- 
ties and Quacks, are delightfully written and full of in- 
terest. 

The renaissance of the sixteenth century came with the 
appearance upon the scene of Andrea Versalius, who 
revolutionized the deified Galen’s views by means of hu- 
man dissections. His great illustrated “Fabrica Humani 
Corporis” was a treatise on observations carefully re- 
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corded. It had a stimulating influence, not only on sur- 
gery, but it paved the way for Harvey in his discovery 
of the circulation of the blood. Then followed William 
Cheselden, Percival Potts, the Hunters, Cooper and Bell, 
down to Louis Pasteur, whose great discovery in medi- 
cine, that bacteria was the cause of disease, laid the 
foundation of modern medicine, surgery and public health. 
Joseph Lister dramatically confirmed Pasteur’s theories, 
and antisepsis was introduced, followed by the exit of 
laudable pus and hospital gangrene. This made modern 
surgery a science; so that today every organ of the human 
body has been explored, and the span of life has been 
increased. The blessed trinity of modern surgery is 
anesthesia, asepsis and trained nursing. What followed 
in surgery since Lister’s discovery, men of today know. 
The aids to diagnosis, namely, laboratory procedures, 
x-ray, modern instruments and chemical therapeutics, 
with the modern hospital, have their share of glory in 
aiding modern surgery. 

Dr. Graham’s inspired pen has accomplished what few 
such bibliophiles and readers could do in converting a 
conceivably dry subject of historical facts into a fascin- 
ating story which should find its place on the shelves of 
every library. 


Fractures of the Vertebrae 


MILTon ARONOwWITz, M.D., 
Albany, New York 


N THE course of seeing hundreds of cases of 
| back injury I find that invariably fractures 

of tranverse processes of lumbar vertebrae 
are often over-treated, so much so that in several 
instances individuals receiving such injuries have 
been made partially or totally disabled for labor. 
Because of this condition, especially where this 
injury arises in the course of one’s work, the 
treatment of such injury should call for careful 
thought on the part of the attending surgeon. 

It has always been my feeling that the handling 
of a case arising in industry calls for a decidedly 
different psychological approach from one aris- 
ing outside of employment conditions. It seems 
that the average working man gauges the ser- 
iousness of his injury by the period of disability 
and, by the same reasoning, feels the greater his 
period of disability the more serious his injury, 
and the more serious his injury the longer he 
should refrain from work even after his dis- 
charge by his physician. It is a very common 
story for injured workmen to state: “Doctor, I 
was laid up for several months; I had a serious 
injury and I cannot do any work now.” As true 
as this reaction is to injuries in general, doubly 
so is it true of fractures of the vertebrae, re- 
gardless of the part of the vertebrae involved. 

Of all the injuries common to vertebrae, frac- 
tures of the transverse processes of vertebrae 
are the least serious, should cause the least dis- 
ability and should recover rather promptly with- 
out any permanent disability. 

It might be advisable to state at this time that 
one should be very careful in his use of words 
describing patient’s injury to him. One should 
never flatly tell his patient he has a “broken 
back,” because such terminology signifies a very 
serious condition to the laity. If it is deemed ad 
visable to use the word “fracture” to the patien' 
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he should be told very clearly that the frac- 
ture involves a small process that comes off the 
body of the vertebra. In some instances I have 
told the claimant that he had a rather painful, 
but, fortunately, not a serious injury, and then 
explained in detail to some member of his fam- 
ily just what the injury was; and I am not sure 
but what this is the best procedure to follow, 
especially in industrial injuries. 

These injuries usually present the same etiolog- 
ical factors. The usual story is a fall, or being 
struck in the back with a heavy object. The 
great majority of cases I have seen have resulted 
from a fall, landing on the back. The lumbar 
vertebrae are the ones usually affected. I have 
not seen any fractures of the transverse processes 
of the cervical vertebrae, and very few involving 
the lower dorsal. 

Only one process may be fractured, or several, 
and usually only one side is involved. There 
may or may not be any displacement of the frag- 
ments, and the fracture is usually transverse. 

The diagnosis is rarely difficult or confusing. 
One usually has a history of a fall or a blow fol- 
lowed by localized pain of varying intensity, with 
aggravation of symptoms on pressure over in- 
jured area or on moving the back so as to place 
back muscles under tension. These symptoms and 
findings are all suggestive, and the diagnosis is 
confirmed or proved with radiographs. 

The treatment of these cases is very important, 
as the handling of this phase of the case may re- 
store a man to industry completely recovered in 
a rather short period of time or may make the 
individual partially or totally disabled for months 
or years. I have seen cases of individuals treated 
with casts and braces over a period of months, 
who have never returned to any useful occupa- 
tion. 

Our routine is to place the individual in bed on 
his back. We apply heat to painful areas, and have 
avoided all forms of immobilizing apparatus. 
After the acute symptoms have subsided the pa- 
tient has been given gentle massage, and this has 
been followed by mild exercises gradually in- 
creased so that the normal tone, strength and 
range of motion of back muscles have returned. 
The patient is allowed out of bed as soon as the 
acute symptoms subside, which is usually one 
week to 10 days. The usual period of disability 
in these cases is from four to six weeks. Recov- 
ery, so far as symptoms and use of the back are 
concerned, takes place regardless of the amount 
of displacement of the fragments or union of the 
fractures. 

In no cases where the transverse processes 
alone were involved have we found it necessary 
to use a cast or a brace. 

In conclusion, there are three points to be 
emphasized: 

1. Never use the word “broken back” in describ- 
ing fractures of transverse processes to a patient, 
especially where injury arises out of, or in the 
course of his employment. 

2. Rest in bed till acute symptoms subside, fol- 
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lowed by massage and exercises for back muscles, 
usually restore the injured in a comparatively 
short time without any permanent injuries. 

3. Cast and braces rarely, if ever, need to be 
applied. 


Health Education 


—Opportunities in Industry— 


B. K. RICHARDSON, 
Chief, Division of Public Health Instruction, 
Illinois State Department of Public Health 


PPORTUNITIES for health education by 
() nurses in industry are like opportunities in 

every other field of human endeavor.* They 
are legion in number and are rather to be recog- 
nized than sought. Ignorance concerning things 
that may be done to build and protect health is 
widespread. On the other hand, individual and 
popular interest in acquiring and preserving 
health is widespread. The problem then, in in- 
dustry as elsewhere, is to recognize the opportuni- 
ties and be prepared to take advantage of them. 

If you will be tolerant with me I shall refer 
briefly to some personal experiences which may 
have a bearing on the opportunities for health 
education in industry. During my childhood my 
father’s family was caught in what now is popu- 
larly called an “economic depression” but which 
at that period was known simply as “hard times.” 
Those were the days also before child labor laws 
were common and before the advent of relief by 
governmental agencies. 

Under these circumstances I found myself at 
the age of eight years employed in a shuttle fac- 
tory. Subsequently I worked at intervals in a 
bobbin factory, a shoe factory, a tin shop, in a 
railway express office and on the railroad. One 
subject of conversation was universal among the 
employees in these various industries. That sub- 
ject was sex. Much that I heard on that subject, 
although vivid in my memory, will not bear re- 
peating at a meeting like this one. I may say, 
however, that the talk revealed gross ignorance 
of the seriousness of venereal diseases. One young 
man, for example, rather boastfully told of having 
been infected three times with gonorrhea, adding 
with an air of superior knowledge gained from 
experience that the disease was no worse than a 
cold. Talk like that makes a profound impression 
on young minds. 

I suspect that industrial employees still talk and 
think a lot about sex. I suspect also that much 
ignorance still prevails among wage earners con- 
cerning the seriousness of the venereal diseases. 
I suspect that large numbers are not familiar with 
the importance of medical treatment when infec- 
tion occurs and do not know where or how to ob- 
tain good medical treatment in case of infection. 

This suspicion is heightened by a report recently 


* Presented at the First Annual Symposium for Industrial Nurses and 
sponsored by the Division of Industrial Hygiene and Public Health Nursing, 
Tilinois State Department of Public Health. 
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published on the results of a poll taken by the 
American Social Hygiene Association. That study 
revealed an astonishing amount of popular confi- 
dence in self-diagnosis, self-treatment and drug 
store diagnosis in connection with syphilis and 
gonorrhea. Acting in the roll of an infected per- 
son, a representative of the Association put certain 
questions to individuals encountered on the streets, 
in pool halls and at railroad stations in 31 cities 
located in 25 different states. He asked of these 
individuals where he might go for treatment for 
syphilis. Only one-third of the 1,023 persons to 
whom the question was put recommended a physi- 
sian. Most of them suggested a drug store. No 
less interesting and significant, two-thirds of the 
druggists approached in 956 drug stores offered to 
give a diagnosis and sell a remedy for venereal 
diseases. 

We know, moreover, that at least two out of 
each 100 of the inhabitants of Illinois are actively 
infected with syphilis. This has been proved by 
results obtained from blood testing surveys of 
samples of the population on several different oc- 
cations. It is quite certain that the rate is no less 
among industrial employees than in the general] 
population. It is quite certain also that some of 
the workers not now infected, especially the 
younger ones, will become infected with syphilis 
or gonorrhea, or both, at a later date. 

Here is a very real and important problem 
which offers an opportunity to the industrial 
nurse for doing health education. Ingenuity will 
be needed to do a good job of it. Means can be 
found, however, for disseminating sound and use- 
ful advice concerning these diseases. In dealing 
with first aid patients, particularly if the injury is 
a minor one, the nurse might initiate conversation 
which would reveal the patient’s attitude toward 
these infections and discover, perhaps, whether a 
blood test has ever been made. Mimeographed 
circulars might be produced and distributed among 
the employees. Meetings might be arranged where 
motion pictures could be shown and lectures given 
by the plant physician or a health officer. Ar- 
rangements might be made for routine private 
consultations on health problems and a place and 
hour set where employees could visit the nurse. 

Closely related to the sex and social hygiene 
problem is the matter of marriage in Illinois. A 
State law requires a medical examination of both 


parties to a proposed marriage before a license can 


be issued in this State. Since the enactment of the 
law, however, the number of marriage licenses is- 
sued in Illinois has declined about 50%. It appears 
that fully one-half of the persons who wish to 
marry evade the law by going to nearby states 
with less stringent laws for matrimonial purposes. 
Of those who proposed to marry in Illinois, how- 
ever, about two in each 100 disclosed positive 
evidence of syphilis by means of the blood test. 
This finding emphasizes the great importance of 
pre-marital medical examinations. The scope of 
such examinations might very advantageously be 
extended considerably beyond a search for evi- 
dence of venereal diseases. Tuberculosis, heart 
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impairment and nephritis, for example, are ex- 
tremely serious at any time and particularly so in 
persons contemplating marriage. An industrial 
nurse could undoubtedly find opportunities for 
creating attitudes favorable to pre-marital medi- 
cal examinations. 


CARCELY less important than syphilis in in- 

dustry is tuberculosis. This disease is still a 
wide-spread infection. Some occupations appear 
to predispose to tuberculosis. It has become in- 
creasingly apparent in recent years, moreover, 
that the likelihood of infection during adult life 
and during the principal working period of life is 
greater than at any other age. The rate of infec- 
tion has been greatly reduced among young peo- 
ple up to about age 25. Much less improvement 
has been observed among older age groups. This 
is strong evidence that infection of workers ex- 
posed to tuberculous individuals while on the job 
is not rare. Daily contact with an infected worker 
over weeks and months ultimately leads to illness 
in not a few cases. 

Here again is an opportunity for health educa- 
tion on the part of the industrial nurse. A tuber- 
culosis case-finding survey might be undertaken 
with the aid of the local medical society, the tu- 
berculosis association and the health department. 
Literature could be distributed; circulars issued 
and motion picture films shown, emphasizing al- 
ways the communicable nature of tuberculosis and 
the importance of early discovery. 


ROBABLY the greatest bio-physiological sin 

committed by modern people in almost every 
social rank relates to foods and diets. The sin of 
error in diet is deep rooted and extremely resistant 
to change. Food is of course quite fundamental to 
life and forms the foundation as well as the super- 
structure on which health must be built. Scient- 
ists have discovered for us, moreover, what food 
substances are essential in promoting and main- 
taining health. To date, however, this knowledge 
has been used but sparingly by the people gener- 
ally. For one reason or another they have not 
been profoundly impressed by the importance of a 
varied as well as an ample dietary. Many other- 
wise intelligent persons, moreover, appear to be 
extremely prone to go off on tangents with respect 
to the daily food intake. I recall the case of a 
mother who got the vitamin bug. In her enthusi- 
asm for providing an abundance of vitamins, which 
of course are extremely important, she succeeded 
in starving her three children with respect to pro- 
tein, the tissue builder. 

Opportunities of the industrial nurse in dis- 
seminating sound information about diet would 
appear to be great. If she could devise ways 
and means of reaching the housewives of the fami- 
lies of workers with attractive information on 
diet, she could accomplish great things in health 
education. Literature on the subject is abundant. 
It may be had from health departments, life in- 
surance companies and from the large grocery 
firms. 
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In spite of the excellent methods now employed 
for preserving foods, there continue to be seasonal 
periods of abundance of nearly all food supplies, 
both staple and perishable. By taking advantage 
of the lower prices which prevail in periods of 
abundance, a well balanced, varied and ample diet 
can be provided the year round at minimum costs. 
The dissemination of information of this kind 
would be of great value. It would be practicai 
health education. 


TRANGE as it may seem to professional groups, 

a great many people who are busy at the im- 
portant matter of making a living do not know, 
except in a vague and impractical way, that diph- 
theria can be prevented. Relatively few know 
about the up-to-date facilities for controlling 
pneumonia. A surprisingly large proportion cf 
persons neglect vaccination for small pox. Stiil 
less do people generally appreciate the highly im- 
portant fact that no disease can be kept at bay 
without everlasting attention to control measures. 
Freedom from smallpox or diphtheria for five or 
10 years, for example, only brings a community so 
much nearer to a serious epidemic unless the 
susceptible inhabitants have been protected 
against these risks. The remarkable effectiveness 
of serum and drugs in the treatment of pneumonia 
is of no avail to the moribund patient who de- 
layed tco long to call a doctor. 

It would seem that the industrial nurse could 
render exceptionally valuable service to em- 
ployees by bringing these matters to their atten- 
tion at appropriate intervals. Attractive pamph- 
lets on these diseases are available from health 
departments and from life insurance companies. 


ANITATION is always a matter of the first 

magnitude in group health protection. The 
recent, tragic epidemic of typhoid fever at the 
Manteno State hospital is a horrible reminder of 
what might happen in any group where sanitation 
declines. A nurse employed in an industry might 
very laudably inform herself of the sanitary 
facilities and initate a movement for correcting 
any defects that may be found. Information on 
water supplies, sewage disposal and milk is avail- 
able from the State health department. Judicious- 
ly bringing to the attention of the management 
any needed improvement might be classed as 
health education of a high order. 

Closely related to sanitation is the matter of 
personal cleanliness. The homely practice of 
washing the hands before meals is of first rank 
importance in preventing the spread of communic- 
able diseases and among certain employees in the 
prevention of lead-poisoning. 

These references suggest the need of extending 
health education. Health departments, particul- 
arly State departments of health, have an abund- 
ance of literature on a wide range of health topics 
for free distribution. Motion picture equipment 
and lecturers are also available free. It would 
seem, therefore, that an industial nurse is in a 
Strategic position for taking advantage of oppor- 
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tunities on every hand in this field. Opportunities 
indeed are abundant. The whole problem is to 
recognize the opportunities and devise the means 
and ways of bringing things to pass. 

To do effective health education work, however, 
the industrial nurse, like anyone else who attempts 
to function in this field, must be an opportunist, a 
diplomat, a promoter, a publicist and a teacher 
combined. She must at least be able to utilize in 
some degree the principles involved in these vari- 
ous pursuits. The technique employed, the means 
of approach and the way things are done in health 
education efforts determine the degree of success 
or failure which follows effort. 

Nearly everyone resents preachment, for ex- 
ample, and very few people will accept graciously 
and act upon advice which is wished upon them or 
given under coercion. Nearly everyone is incess- 
antly seeking advice and information, however, 
and will not only accept but act upon almost any 
suggestion which seems at all reasonable provided 
the advice appears to come in response to a re- 
quest. In short, a basic principle in health educa- 
tion is to create a desire for advice and information 
concerning particular matters deemed to be im- 
portant. This is especially true in reference to 
well persons who see no reason for changing their 
present habits since these habits are not at the 
moment interfering with their sense of well-being. 

The alert nurse who wishes to do good health 
education work will therefore keep herself well 
informed about prevailing health conditions in the 
community and the State. If a case of diphtheria 
or smallpox occurs in the community, for exam- 
ple, she can issue a circular or post a notice or use 
some other device for pointing out the potential 
danger to workers in her industry and to their 
families. A suggestion of being protected by in- 
oculation under such circumstances is apt to be 
favorably considered. In this connection it is im- 
portant to give information about available facili- 
ties for having the preventive inoculations done. 

Statistical records on the prevalence of pneu- 
monia, tuberculosis, syphilis and other diseases 
may be had from the health officer and used in a 
somewhat similar way. Outbreaks of typhoid 
fever can be used to call attention to sanitation — 
the protection of water supplies, the pasteuriza- 
tion of milk, washing the hands. Events occur 
almost daily in every sizeable community which 
attract popular interest and which lend them- 
selves to the purposes of an alert health education 
worker. 

It is plainly evident from what I have said that 
the opportunities for doing health education in in- 
dustrial plants, as well as elsewhere, are abundant. 
The problem is to recognize and manage to take 
advantage of the multitude of opportunities, select- 
ing those which promise the greatest returns on 
effort and expense. Taking advantage of these op- 
portunities requires alertness, forethought, en- 
thusiasm and imagination. The results of practi- 
cal effort along this line, although intangible and 
often difficult to measure with approximate accur- 
acy, are great and extremely valuable. 
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Industrial Health Teaching 


HE demand for more training of the 
undergraduate medical student in industrial 
health has arisen many times in the last 
couple of decades and has recently been given 
special emphasis by the Council on Industrial 
Health of the American Medical Association, based 
upon inquiries made of the medical colleges and 
studies of their teaching curricula. 

There come to our notice from the Women’s 
Medical College of Pennsylvania, Philadelphia, 
two fine papers by women students who graduated 
in the class of 1939. They were among 20 students 
who prepared special reports under the direction 
of the College Department of Preventive Medicine. 

The report by Laura M. LANG on “Silicosis” is a 
carefully prepared manuscript of 32 typed pages 
including tables and graphs, all in competent pro- 
fessional style. No less than 38 references are con- 
tained, and a scrutiny of the paper shows that these 
were well selected and handled. JANET ANNE 
HELLER wrote upon “The Major Toxic Hazards of 
the Viscose Rayon Industry and Their Control,” 
likewise 32 typed pages with 27 references, many 
of them from foreign language journals. Here 
again the author gives an excellent account of her 
abilities. 

Obviously senior medical students would have 
little if any opportunity to make direct field or 
laboratory studies in subjects of the character 
treated, and thereby add original data. Originality 
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with them lies in other fundamental directions, 
such as getting definitely acquainted with the prior 
efforts of others, learning the criteria of judging 
what are competent observations, and the exercise 
of great care in the impartial selection of citations 
and their repetition with exactitude. Further, the 
students learn to develop as medical expositors 
while still under formal instruction. With this as 
a background they need but the opportunity when 
they go into practice to weave their own observa- 
tions into the fabric of already known literature, 
at the same time having confidence in accepted 
scientific procedure. 

While theses are no new thing in medical col- 
lege training, it is a welcome sign indeed to find 
them trending to the industrial health field into 
which, it is said, some 85% of medical graduates 
are projected when they go into practice. While 
a competent knowledge of this field no doubt re- 
quires special graduate training with the oppor- 
tunity to see and observe workers under the exact 
conditions of their employment, there is every- 
thing to be said for encouraging interest in this 
particularly intricate specialty because of its so- 
cial, economic, and too often, medicolegal relations. 

Specializing in industrial health is not limited by 
any means to physicians, as those engaged in en- 
gineering, chemistry, physics, biology, psychology, 
education, insurance, law, and public health pro- 
cedures are necessary to the problems which arise, 
and such students are not infrequently found in 
special courses in industrial hygiene in our col- 
leges and universities. In fact, we are led to be- 
lieve that they are considerably in the majority as 
compared to those who receive undergraduate 
medical training in this useful field of knowledge. 


Reminder! 


S PREVIOUSLY noted in these columns, the 
W.S. Knupsen Awarb, first given last June 
for “the most outstanding contribution to 

industrial medicine, 1938-1939,” has been estab- 
lished by Mr. Knudsen on the permanent basis of 
an award to be given annually. The responsibility 
of selecting its second recipient—the M.D. who, by 
the time of the next Annual Meeting of the 
AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS in June, shall have made the most 
outstanding contribution to industrial medicine, 
1939-1940 — falls upon a Committee of that As- 
sociation. The members of the Committee are: 
Dr. Casstus H. Watson (Chairman), Dr. LoyaL 
A. SHoupy, and Dr. Carey P. McCorp. 

A great many industrial physicians and surgeons 
are now doing more important work than ever 
before in the history of industrial medicine. This 
is by way of a suggestion to all of them to let the 
Committee know about it. The form in which this 
information may be conveyed is nowhere near as 
important as the fact, and the quality, of the work 
itself. The Knudsen Awarp “is of such signific- 
ance as to make it an honor even to have been 
on the list from which the recipient was chosen.” 
It is time to begin planning to get on that list. 
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Health Maintenance in Industry 


C. M. Aves, M.D., 
Houston, Texas 


NTRODUCTION anp uistory. In- 

dustrial health service is a rela- 
tively young field of medical practice 
and it functions best when the physi- 
cian is an integral part of the indus- 
try.* 

There is a great difference be- 
tween the physician who spends his 
full time in an industry and one who 
spends an hour or two a day in some 
factory or the one who sets up a so- 
called industrial clinic to care for the 
nearby industrial accidents. 

There are very few physicians in 
this great state who can be consid- 
ered as practicing industrial medicine. 
Industry in Texas has not recognized 
the benefits of the medical super- 
vision of employees, but I believe it 
can be said that the industries of the 
nation have recognized that health 
maintenance pays dividends in keep- 
ing the man on the job for all of his 
productive life. There is hardly a 
manufacturing corporation of national 
importance in this country today that 
does not have a complete medical set- 
up for the supervision of the health 
of its employees. 

Certain industrial health problems 
have been known and studied for cen- 
turies. During the post-Civil-War 
days a new type of practice gained 
popularity. It was an association 
whereby the staff was financed by the 
employees themselves, and in return 
they were given complete medical 
care, and not infrequently included 
all members of the employees’ fam- 
ilies. 

The only attempt of any indus- 
try of any consequence to carry on 
this work without cost to the em- 
ployees was one of the largest shoe 
manufacturing companies which fur- 
nished every conceivable medical at- 
tention with hospitalization to all the 
employees and their families at an 
annual cost of about $950,000.00. This 
adventure was abandoned after a 
number of years and, I believe, was 
given up as a failure. But there still 
remain many of the associations fi- 
nanced mainly or wholly by the em- 
ployees. 

The Panama Canal was the first un- 
dertaking of any consequence where 
all applicants were given a complete 
physical examination. It was the 
first application of modern sanitary 
knowledge to a large group of work- 
ers. 

Certain industries have _ recog- 
nized the benefit to be found in such 


* Read before the Section on Public Health, 
State Medical Association of Texas, San Antonio, 
May 9, 1939. Published in Texas State J. Med., 
November, 1939. 


service, but the medical experience 
in the World War was the one great 
stimulus to show that an organized 
medical service was of value. It was 
during and following the war that 
many industries organized medical 
departments as an integral part of 
the corporation. 

The American College of Surgeons 
with their Committee on Industrial 
Medicine and Traumatic Surgery be- 
ginning in 1926 stimulated industry 
by defining a minimum standard for 
medical service for the care of indus- 
trial accidents. In December, 1933, 
the College published its first list of 
518 approved medical services in this 
country meeting these minimum re- 
quirements. Of these nine were in 
Texas. In their last list published in 
October, 1938, there were 880 ap- 
proved medical services and 16 of 
them were in Texas. I had the 
pleasure of supervising two of the 
first and three of the last lists. 

These standards have been a great 
factor in improving the care given all 
traumatic cases, both industrial and 
others. 

The minimum standards of the 
American College of Surgeons are as 
follows: 

“1. The industrial establishment 
shall have an organized medical de- 
partment, with a competent medical 
staff. 

“2. Medical staff shall be restricted 
to those with a degree of Doctor of 
Medicine; competent in Industrial 
Medicine and Traumatic Surgery; be- 
ing ethical and shall prohibit division 
of fees. 

“3. There shall be accurate and 
complete records filed. 

“4. Patients requiring hospitaliza- 
tion shall be sent to recognized and 
approved hospitals. 

“5. The medical department shall 
have general supervision over the 
sanitation of the plant and the health 
of all employees.” 

Aside from a few general rules this 
whole program is directed principal- 
ly at efficient care of the man in- 
jured on the job. This is a small 
part in health maintenance today. 

Organized medicine has always 
recognized the component parts of 
industrial medicine i.e., sanitation, 
hygiene, occupational diseases and 
supervision of absenteeism. But not 
until 1937 was there any recognition 
by them of industrial medicine as a 
field of its own. The American 
Medical Association, at the Atlantic 
City session, authorized a Council on 
Industrial Health. The plan of this 
council was to investigate the present 


activities in the field of industrial 
health, to outline problems of health 
in industry and what is being done 
about them. Under this study there 
was recently held the first annual 
congress on industrial health in Chi- 
cago. I can do no more than advise 
those who may be interested in this 
subject to consult the proceedings of 
this council, which appeared in the 
four February, 1939, numbers of 
J.A.M.A. Many leaders in industrial 
medicine were present at this meet- 
ing and on the program. The Coun- 
cil has simply taken the leadership 
in formulating a program for com- 
mittees on industrial health in the 
various State medical associations. 
These state committees are estab- 
lished primarily for the purpose of 
serving as liaison between the state 
medical associations and the state de- 
partments of health in their divisions 
of industrial hygiene. 

The industrial physician must be an 
integral part of his industry. He 
must recognize the medical problems 
of his particular industry and meet 
them with proficiency. His work has 
very little to do with prescription 
writing but a great deal to do with 
that branch of medical science that 
relates to the preservation of health. 
He will have the cooperation and help 
of every one in his company. He will 
soon find that his work dovetails in a 
cooperative way with other impor- 
tant departments. He frequently con- 
fers with the lawyers and consults 
with the engineers, the safety men 
and others. After 20 years of such 
work I can say that it is most pleas- 
ant. 


Objectives 


HERE is a direct legal responsibil- 

ity which is readily accepted by 
industry for the care of industrial in- 
juries. Industry wants its injured 
employees to receive the best avail- 
able medical and hospital care and is 
willing to pay a fair fee for these 
services. A competent medical de- 
partment can insure this type of 
service. All cases must be super- 
vised and, when they are not handled 
personally by the company’s staff, 
must be placed in competent hands of 
those in private practice. I would 
like to emphasize the importance of 
a careful history, a complete examin- 
ation and sympathetic attention in 
the handling of all industrial em- 
ployees. It is necessary to recognize 
that industrial cases are automatical- 
ly complicated by the relationship be- 
tween the patient and the company 
and the doctor who is sometimes con- 
sidered working for the company. In 
the case of industrial cases and par- 
ticularly in the final examination to 
determine the presence and amount 
of any partial permanent disability, 
it is vital that the patient realize that 
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all the examinations necessary to 
justify medical opinion have been 
made. 

Occupational diseases represent in 
time lost from work a very small 
fraction as compared to time lost from 
non-occupational sickness. They do 
occur, however, and in industries 
everywhere there are particular jobs 
where because of certain conditions 
or certain exposures there is the pos- 
sibility of health hazards to the em- 
ployee. These are readily recognized, 
and much information is available on 
many specific exposures. The aver- 
age doctor until acquainted with the 
process of plant operation may have 
comparatively little information 
about a particular chemical toxicology 
or other exposure. It is the respon- 
sibility of industry and industrial 
medical departments to determine if 
their company has a special health 
hazard. Too often we hear of a case 
in which a man reports to a family 
doctor complaining of sore mouth or 
pains in his arms and _ indigestion 
and describes his symptoms as being 
the result of whatever he may be ex- 
posed to in his work. Patients often 
incorrectly think they have lead 
poisoning or other well known occu- 
pational diseases. The well informed 
physician will not accept these ready- 
made diagnoses if he gets a complete 
history and makes a complete exam- 
ination. 

The work of the industrial physi- 
cian is to prevent these occupational 
diseases. Our own State Health De- 
partment has estimated that of the 
395,000 employees in the manufactur- 
ing, mechanical and mineral indus- 
tries of this State some 253,000 of 
them were liable to exposure to 40 
specified materials. There is no 
physician in this entire State who 
could recognize or differentiate all of 
these types of exposure, and each in- 
dustry is a study by itself. 

A much greater economic burden 
from industry’s standpoint is the loss 
of time from work as a result of sick- 
ness and non-industrial injury. Of 
50 million persons gainfully em- 
ployed in the United States, 30 mil- 
lion work in industries. A large per- 
centage of medical practice, there- 
fore, is made up of individuals who 
. are a part of industry. Many com- 
panies go a long way towards provid- 
ing help for their employees who are 
away from work on account of illness. 
Many require their employees who 
are absent from work on account of 
sickness to be under the care of com- 
petent, reputable physicians as a pre- 
requisite for the payment of their 
salaries or wages while away from 
work. Almost always will the pri- 
vate physician find that the employer 
will cooperate in every way as he is 
interested in the proper care of his 
employees. An efficient standardized 
industrial medical department is the 
best friend reputable physicians could 
possibly have in assuring proper co- 
operation by the employee under the 
doctor’s supervision. There is no 
question that the amount of work cre- 
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ated for the medical profession by a 
regulated industrial medical depart- 
ment is vast. 

Examinations for employment are 
now almost universally required by 
large corporations. It is important 
for all of us in making these exam- 
inations to understand their purpose. 
I would say that the primary pur- 
pose is to have an accurate record of 
the prospective employee’s physical 
condition. This is necessary to de- 
termine if he meets the requirements 
a company has set up for new em- 
ployees. It will allow also the place- 
ment of an individual with a physical 
handicap in a position he may safely 
and efficiently fill. An accurate and 
complete record is of importance in 
determining whether or not subse- 
quent medical conditions are the re- 
sults of the work an employee has 
been doing or an accident he has re- 
ceived. 

The principle of periodic health ex- 
amination as a means of preserving 
the maximum health of an individual 
or a group of individuals is almost 
universally accepted by the medical 
profession. The benefits to the in- 
dividual are many; among them may 
be mentioned: 

1. Recognition of early signs or 
symptoms which if neglected produce 
serious disabilities. 

2. Accurate dependable advice on 
the methods of correction of these 
conditions. 

3. A free discussion of health prob- 
lems peculiar to the individual as a 
result of careful medical history by 
examining physician. 

4. Cooperation between employee 
and employer based on results of 
health examination so that he may 
be placed in a job to secure the best 
chances of good health for him and 
the greatest efficiency for his em- 
ployer. 

5. As a result of the above, health- 
ier, happier, more efficient employees 
with less lost time from work on ac- 
count of sickness. 

In a large number of these cases 
special examinations are necessary. 
A good percentage of the men exam- 
ined are referred to their family doc- 
tors for treatment or for additional 
examination. In three specific groups 
that included a blood test for syphilis 
as a part of the periodic examination, 
each group comprising more than 
5000 employees, a range of from 3.75 
to 4.2% positives were found. All of 
these employees were referred to 
their family doctors and were re- 
quired to take the necessary treat- 
ment. Where a little work may be 
taken from doctors in private prac- 
tice by industrial medical depart- 
ments, 10 to 20 times as much work 
is created for them. By created work 
is meant the necessary treatments 
and attention that would not other- 
wise be cared for. 

The stimulation that publicity has 
given to venereal diseases is bringing 
industry into line in recognizing that 
the employee with a venereal dis- 
ease is simply another sick employee 
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and not a person to be scorned and 
laid off. The liberalization of certain 
companies’ sick plans to include these 
diseases makes it possible to insist 
that these individuals receive suffi- 
cient competent attention. 


Health Education 


| ge arnmryaid the most practical and 
efficient way of reaching a good 
percentage of employees and their 
families is through the various activi- 
ties of an industrial medical depart- 
ment; and when these departments 
are headed by reputable, ethical 
physicians in sympathy with the 
standards and principles of the medi- 
cal profession, the whole profession 
profits. 

Probably everything that has been 
said reveals the responsibilities of the 
employer. And I believe that it can 
be truthfully said that industry is 
gradually, and possibly slowly, ac- 
cepting this responsibility. One thing 
that points in this direction is the re- 
cent formation of a “Committee on 
Healthful Working Conditions” by 
the National Association of Manufac- 
turers, which already has two medi- 
cal men with experience in industrial 
medicine as active consultants. 

The responsibility of the employee 
concerning his own health must be 
met. Of the two, it is far easier to 
convince the average employer—the 
average modern thinking business 
man — of his responsibilities. These 
he can and usually will meet by the 
appropriation of money to provide 
adequate personnel, materials and the 
correction of certain physical layouts 
which are a menace to the health in 
his plant. But the employee’s re- 
sponsibility can only be met by the 
employee unaided. There is only one 
way that we can get the worker to 
take an interest in and to look after 
his own health, and that is exclusive- 
ly by education. 

The greatest and most enduring ef- 
fort is not by any short cut or whole- 
sale method. It is through personal 
contact established by a good medical 
department enjoying the confidence 
of the worker; by the daily advice of 
the doctors and nurses to the individ- 
ual patients given when they are in 
a receptive mood. 

Industrial medical departments are 
in a position to accept responsibility 
for industrial groups and must set up 
standards of sanitation, lighting, ven- 
tilation, first aid training and cooper- 
ation with the safety and other de- 
partments. Such duties are highly 
variable and depend upon the char- 
acter of the industry. These prob- 
lems are an integral part of the or- 
ganization of the company and must 
be worked out with the operating 
departments. 

Beyond such supervision of their 
workers as I have attempted to out- 
line, industry does not care to g0. 
Groups of employees are still form- 
ing the rather ancient type of asso- 
ciation with the contract doctor. They 
are following the example of what 
certain industries have fostered for 
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the past 50 years. But the more 
modern industries with a greater in- 
terest in the welfare of their workers 
woula much rather assist their groups 
in forming hospital and medical as- 
sociations with the free choice of hos- 
pitals and physicians. 

Industrial Texas is far behind the 
known industrial states in its medical 
set-up. In the American College of 
Surgeons Survey is included only five 
national organizations in Texas with 
known medical surveillance, six oil 
refineries, three mineral concerns, one 
entire oil company and one railroad, 
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whose employees’ association pays 
the greater part of the medical ex- 
penses. , 

How badly this State needs such 
surveillance is shown in the survey 
of the Division of Industrial Hygiene 
of our own State Department of 
Health made since July 1, 1936, with 
the approval of the United States 
Public Health Service and with funds 
made available under the Social Se- 
curity Act. Dr. Nau, in his discus- 
sion, will be able to give us the bene- 
fit of this fine survey which he has 
made. 
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Abstract of Discussion: 


R. CARL A. NAU, Austin: Dr. 

Aves, in his modesty, has not 
told us what his program includes in 
regard to health conservation among 
employees of the company with 
which he is associated. He is alone 
in practicing industrial hygiene in its 
broad sense — being concerned with 
the results of pre-employment medi- 
cal examinations made by private 
practicing physicians of prospective 
employees of his company. He is 
concerned with the proper place- 
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ment of his men and with periodic 
medical examination; with a safe and 
adequate water supply and sewage 
disposal system; with safe environ- 
mental working conditions; with the 
elimination of hazards which might 
potentially lead to injury of disease 
as a direct result of the nature of the 
work. Surgery is only a small part 
of his program. 

Dr. Aves’ organization is the first 
in Texas, so far as I know, to recog- 
nize that a man with a venereal dis- 
ease is sick and as such entitled to all 
the benefits that any other sick indus- 
trial employee is entitled to. 

Our preliminary Industrial Hygiene 
Survey reveals that in Texas there 
are exposed to specified materials the 
number of employees as shown in the 
accompanying table. 


MATERIALS AND INDUSTRIAL POPULA- 
TION EXPOSED AS REVEALED IN A PRE- 
LIMINARY INDUSTRIAL HYGIENE SURVEY 
IN TEXAS BY THE STATE HEALTH 
DEPARTMENT 


Industrial 
Population 


Materials Surveyed 


Dust, organic 

Petroleum products ............ 
Otter metas .................... 
Other gases .... 

Carbon monoxide 
Dermatitis producers 
Sulphur and sulphides ...... 
Lead and its compounds .... 
Alkaline compounds 
Organic solvents . 
Hydrogen sulphide 

Oils, fats and waxes ... 
Acids, mineral ......... 
Dust: non-siliceous ............ 
Dust: silica . 

Acids: organic 

Sulphur dioxide 


Infections 20.323 


R. AVES (closing): My paper was 
not written to tell what one com- 
pany is doing, but simply to outline a 
part of what should be an educational 
program for the medical profession 
as well as industry of the State; and 
to attempt to present what medical 
supervision of the employee should 
be today. 

It should be borne in mind that we 
make no attempt to care for the sick 
employee. We supervise his care, 
and he must be under the care of a 
regular legally qualified physician. 

We consider the employee’s medical 
record confidential and by so doing 
believe that we have the same con- 
fidence that he expects from his fam- 
ily physician. 

We make a_ periodic 
check-up of all employees. But with 
the “key-men,” that is, those who 
have made good and have responsible 
positions and in whom the company 
has a large investment, we go still 
further. Their check-up is compul- 
sory, with electrocardiograms, meta- 
bolism tests, chest, x-ray studies, etc. 
And these data are also available to 
their family physicians. 
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CUMULATIVE INDEX 


January-November, 1939 


Abdomen 
—Abdominal Conditions, Some Un- 
usual, by William Pinkney Serbert, 
M.D., (March) 
—Acute Upper Abdominal Pain, oy 
H. Ivan Sippy, M.D., (March)... 96 
—Appendicitis, by J. W. Barksdale, 
9 Sa, eee 
—Conditions, by Wm. Pinkney Her- 
bert, M.D., (October) 416 
—Trauma to the, by S. H. Wetzler, 
M.D., (January) 
Allergic Manifestations 
—Some, as Observed in Railroad Em- 
ployees, by Cyril M. Smith, M.D., 
(April) ? 146 
Anesthesia 
—Local, in Industrial and General 
Surgery, by David N. Ingram, M.D., 
(June) 
Arthritis 
—and Injury, by Paul B. Magnuson, 
M.D., (June) 231 
—Treatment of, 
Mayers, M.D., 
Avulsion 
—Total, of Arm and Posterior Shoul- 
der Girdle with Recovery, by R. R. 
Killinger, 


M.D., (May) 
Barbiturates 
—by Harry H. Drysdale, M.D., 
(October) 
Blood Pressure 
—in Group Examinations, by L. N. 
Judah, M.D., (April) 
Blood Vessels 
—Trauma to, by R. W. McNealy, M.D., 
F.A.C.S., (January) 


Bone 
—Graft. by E. B. Mumford, M.D., 
AY ee, ULL eee 

Burns ° 
—Treatment of, by J. D. Martin, Jr., 
M.D., (September) 38: 
Cancer 
—As Accidental poner. 
Rubenstein (July) 
Cartilages 
—Internal Semilunar, by Wm. H. 
Frampton, M.D., (July) 
Common Cold 
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by Laurence H. 
(February).......... iat acs 





by I. H. 


—Prophylaxis of, by C. W. —— 


M.D., (August) 
Coronary Artery Occlusion 
—The Precipitating Factors, by ait 
thur M. Master, M.D., (August) ....327 
Dermatitis 
—Occupational, by Oscar L. Levin, 
M.D., and Howard T. Behrman, 
M.D., (June) 21 
Disabilities 
—Estimation of, by maigh | M. Carter, 
M.D., (February) inal . 5 
Dust 
—Tobacco, 
Charles-Francis Long, 
tember) 
Elbow 
—Fractures and Dislocations of, by &. 
H. McDonald, M.D., (May) — 
Employee Health 
—Maintaining, ey Physical Ex- 
aminations, by W. E. Mishler, M.D., 
sn aguaan ) 34 
Fatigu 
—— Sadustrial, by D. B. Dill, (July)....315 
Fractures 
—Forearm, by S. O. Black, M_D., 
F.A.C.S., (January) 23 
—of the Forearm, by E. K. Cravener, 
M.D., (September) 
—of the eck of the Femur, 
W. Rogers Brewster, M.D., (June)....239 
—Pathological, by John H. Alexander, 
M.D., (October) 42 
—Spinal, by E. 
(January) 
Fumes 
—Toxic, by Hervey B. Elkins, 
(October) 
Hernia 
—Injection Treatment of, by W. M. 
MeMillan, M.D., (January) 
—Treatment of, by David H. 
lespie, M.D., (August) 
Industrial Surgeon 
—The, from the Claim Man’s View- 
by pmastenatel heal Hanson, -, 





and the Human Lung, by 
M.D., 


.-- 186 


C. Emerson, M.D., 





Injuries 
—Hand, by Arthur I. Stoloff, M.D., 
F.A.CS., with Adolph M. Silten, 
.D., (January) 1 
—Saturated Atmosphere in the Treat- 
ment of, by Murray B. Ferderber, 
M.D., (June) 
Installation 
—Example of, for the Control of Hy- 
gienic Exposure Arising from the 
Application of Pottery Glazes, by 
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S. C. Rothmann, (January) ................ 
Kidneys 


—Injuries of, by W. C. McGeary, 
349 


D., (August) 





—Low Back Pain, by — D. 
Judovich, M.D., (Ap 

—Treatment of, & Fred wale. MD. 
March 





( ) 

—Treatment of, by Regional and ca 
Analgesic Injections, by James M. 
Tarsy, M.D., (May) 

Lumbago 

—The Etiology of, and Sciatica, by 

Wm. N. Makaroff, M.D., (January).. 
Medical Service 

—Its Relation 
Activities, by H 
(August) 

—Maintenance of, as Corporate Prac- 





to Other Personnel 
W. Lawrence, M.D., 


186 


1 


tice of Medicine by I. H. Rubenstein, 
410 





(October) 
—The Problem of, for the Small In- 
dustrial Plant, by M. N. Newquist, 
M.D., (September) .... 
—Industrial Medical, 
burgh, M.D., (November) . 
Medicine 


—Socialized, by F. Webb Griffith, 
432 


M.D., 
Noise 


(October) 


—Freedom from, by Vern O. Knudsen, 
1 


Ph.D., (Janvary) 
Ophthalmologist 





—The State Labor Dept., by M. manttent” 
53 


son, (April) 
Physical Examination 

—The Annual. 
M.D.. (February) ... 

—The Periodic: I. A Group ‘Study in 
Diagnosis, by Harry S. Berkoff, 
M.D., (September) 

—Periodic Physical — II. 
Study in Prognosis, by 
Berkoff, M.D., (October) 

Physician-Patient Attitude 

—Ideal, by Irwin I. Lubow:s, 
with Arthur Stoloff. M.D., 
ruary) 

Pneumonia 

—in Industry, by George F. O’Brien, 

M.D., (January) 
Reconstruction 

—Finger Tip, by William F. Lauten, 

M.D., (March) 
Respiratory Hazards 

—of Electric Arc Welding, 

Sander, M.D., (May) 
Sciatica 

—The Etiology of Lumbago and. by 

Wm. N. Makaroff, M.D., (January). 
Scleroderma 

—Diffuse. 

M.D., (November) 
Shoulder 

—Dislocation, by W. H. 

(July) 
Silicosis 

—A _ Differential 
Thomas, M.D., 

—and Tuberculosis, 
and J. Magnin, (July) 

—Current Status of, and Other Occu- 


A Group 


M.D.., 





Study, by H. 
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y M. Conrozier 
287 
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Harry S. 
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(Feb- 
. 49 


by Laurence H. =e, 
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pational Diseases in Ohio, by Emery 188 


R. Hayhurst, M.D., (May) 


—In Switzerland, by Dr. Fritz Lang... 
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—The Prevention of, by Metallic 
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Skin 
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Spinal Cord 
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son, M.D., (November) 
Tuberculosis 
—Incidence in Philadelphia's Indus- 
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A variety of measures are used for treating vari- 
cose veins of the lower extremity, and the indi- 
cations for selecting a method or combination of 
measures for a particular case vary because of 
the many factors involved. Here four methods 
of treatment are considered: 1. Preventive 
Treatment. 2. Conservative Treatment. 3. 
Injection Treatment. 4. Operative Treatment. 


INJECTION TECHNIC 


Fig. 36—The method of injecting varicose veins. The patient stands. It is not 
necessary to have him in the reclining position to empty the vein. The needle is 
inserted into the prominence of the varicosity with the patient standing. After the 
insertion the finger is placed across the vein about 3 cm. above the level of the 
needle; the blood flows downward and thereby the vein in this segment is emptied. 
The index finger and thumb of the left hand are pressed above and below the level 
of the needle after the segment is emptied and before the injection is made. The 
sclerosing solution is then injected, and it distends again the isolated segment. 
When the injection is complete, the needle is kept in the vein momentarily; then an 
assistant presses lightly over the point from which the needle has been withdrawn 

to prevent leakage of blood, but not sufficiently firm to press the sclerosing solution CHAPTER HEADINGS 
out of isolated segments. This segment is kept isolated for about a minute, and 


then a pressure pad is applied over the area. History of the Treatment of Varicose Veins— 


History of Injection Treatment; History of 
Operative Treatment. Anatomy of the Veins of 
Extremity. Pathology. Physiology. 


the Lower 
Other PRACTICAL Helps Etiology. Clinical Aspects. Examination of the 
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tion. 1413 pages, 521 illustrations, 42 color plates. Price, osing Solutions only; Equipment Necessary for 
$12.50. the Injection Treatment; Technic of Injection; 
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